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Hygiene. 


BY ALFRED CARPENTER, M.D., M.R.C.P, (LOND.). 





HOW TO PREVENT DISEASE IN SCHOOL 
AND HOME, 


HaviNnG considered somewhat in detail the arrange- 
ments as to Hospital or sick house, especially such as 
are required in infectious cases, and the management 
of the sick room as regards nursing, and the methods 
of making a good nurse who shall be fitted for the 
purpose of curing disease as quickly as possible, we 
will now return to a consideration of the means to be 
adopted in dealing with individual cases of infectious 
disease, so that the chance of evil being propagated 
from case to case may be diminished to a minimum. 

Small Pox.—I have already indicated the sources 
of infection and pointed out that the disease is 
propagated by three different processes, The breath 
and exhalations from the feverish patient are the 
most rapid. in action. The susceptible person is 
immediately affected by the growing germs which are 
transplanted from the patient to the mucus membrane 
of the new case, and at once begin to increase. It is 
like to the cultivation of plants in the garden, the 
seed is already sprouting, there is no loss of time, the 
stage of incubation is lessened to its shortest period, 
and feverishness is established more rapidly, 

There is no means for obviating this cause except 
by free ventilation of the ward, isolating the patient 
from other susceptible persons and so arranging that 
when such are discharged into the air, the sprouting 
germs must die before they can reach any other 
person. It is this cause which leads even the less 
susceptible who are in constant contact with the 
patients to succumb to the disease if the hygienic 
conditions of the sick room are not attended to, they 
are constantly being soaked with disease germs. 
Ventilation and an ozonised atmosphere are the 
antagonists to extension from this cause. The other 
means for extension are the excreta from the patient, 
which must always be received into disinfecting 
material, sawdust in an earth closet is the best. It 
should be conveyed to the furnace and burnt, or at 
once mixed with earth and buried at some depth i 
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the ground in positions in which vegetable growth is 
rapid and exhausting, such as in rye grass cultivation, 
All articles used in soaking up discharges such as 
mucus from the nose and mouth should be burnt at 
once, rags and paper are the best material for this 
purpose. ‘The last source for propagating infection is 
that which is the ultimate result of the disease itself, 
viz.: the pustules which form all over the body and 
which contain the resting spores, by means of which 
the disease may be conveyed to any distance. The 
first condition is most developed in the early stage of 
the disease, it is also continuously produced in the 
secondary fever state, but the resting spore stage is 
not established until the decline of the disease, 
until the pustules are fully formed and the containing 
discharge is removed either by rupture or by the 
drying up of the pustules themselves, when they fall 
off, or become more or less disintegrated, and may 
be then blown about by the wind, ‘The object of 
the nurse is to prevent this last consummation, to 
collect and destroy all the crusts as fast as they fall 
off, and to act upon them in such a manner as shall 
altogether prohibit the powdering which allows of 
aerial dissemination. 

Some people use various fats for this purpose. I 
have seen patients covered with stinking grease, or if 
not stinking at the time of application it has rapidly 
become so, and the treatment adopted has been the 
means whereby .blood poisoning has been caused, ‘ 
The plan adopted to prevent one evil has set up 
another. Mutton fats were used which were not freed 
from other organic matter. The best plan is to use 
almond or olive oil of the purest kind, slightly carbolised 
with carbolic acid, to anoint the body with it, using 
the oil with gentleness, so as not to break the pustules, 
and at the same time being careful to avoid chilling 
the patient. The oil itself should be raised to the 
temperature of 95° F. before it is used. It must not 
be applied in quantities sufficient to cause discomfort 
to the patient, but only sufficient to prevent the 
dryness of skin which allows of the production of 
skin dust. The sheets and blankets in which the 
patient lies should be taken off the bed with gentle- 
ness every time they are changed and at once 
plunged into boiling water before they are removed 

a the disinfecting. chamber or the wash-house, 
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The patient's night dress and all other articles of 
clothing which he uses should be ,treated in the 
same way. This plan would obviate the chance of 
aerial infection ol entirely prevent the damage to a 
district from the presence of a small pax hospital in 


its midst. It will not remove all chance of evil, for . 


the passage of feverish patients, if cohducted with 
carelessness, is a danger, though ft may be diminished 
to a very infinitessimal proportion by the proper con- 
struction of an ambulance carriage and by the careful 
conduct of those taking the patient to the Hospital. 
As the patient becomes convalescent, he may assist 
the nurse in collecting the crusts as they fall from his 
body. His hair should be cut, and the removed hair 
burnt, and when he can be allowed a proper bath, 
his head should be shampooed, his ears washed out, 
and the various parts of the body which may retain 
crusts, or the dust of crusts, such as the navel, be 
brushed out, and no intercourse allowed with unknown, 
or susceptible people, until every trace of crust and 
the scaling which naturally follows a feverish attack 
has been removed from the surface of the body, 
or that there has been such an application of 
disinfectants as will have completely destroyed the 
life of the resting spores themselves, The breath 
of a convalescent patient is scarcely infective, though 
it may be so at any time when the temperature of the 
infected person is above the normal figure of 98's. 
I am accustomed to recommend that the oil used 
for inunction be slightly carbolised, 1 in 40 is 
sufficient for application to the surface of the body, 
and when a bath can be taken, I like to sponge the 
body over with a weak solution of Condy’s fluid 
whilst in the bath. Two ounces of Condy in a 
gallon of warm water may be used as a wash for dif- 
ferent parts of the body, raising it out of the water, 
and sponging the surface several times with the 
solution. Some people assert that this is a waste of 
energy, and is useless for disinfecting purposes. Iam 
not of that opinion, It cleanses perfectly, and I have 
been accustomed to allow the patient who has been 
so treated to mix with his fellows much earlier than 
can be the case if he is not so acted upon. Within a 
week of the entire removal of feverish symptoms, or as 
soon as the crusts are gone, I have allowed a removal 
of the quarantine regulations without ever having 
cause to regret the liberty which has been accorded 
to the patient. If there are excoriations on the body, 
if there have been abscesses or discharging sores upon 
any part of the body, the process has been modified, 
and the interval of separation lengthened ; but when 
the skin is sound, there is no reason for that long con- 
finement which the fears of inexpert hygienists have 
inculcated as necessary in every case. In confluent 
small-pox more care is necessary than in the simple or 
discrete forms, so that treatment may do no mischief. 
We must not use baths too soon, and the carbolised 
oil, which is employed for conservation of moisture, 
may be stronger than that recommended for simple 
cases. Some persons have advised that the pustules 
should be covered up from the light by means of the 
application of lead plaster, which is to be allowed to 
remain on until the scabs are quite loose. ‘This plan 
is supposed to prevent pitting, It used to be the 
custom to keep patients in darkness for the same pur- 
pose. It was a horrible custom which raised the 
mortality from the disease, and increased the danger 
to the nurses, to 9 serious extent. Those customs are 





now exploded, though the doctor is often asked if it is 
not a good plan when personal appearances are a 
consideration. . It is important to prevent the patient 
from scratching the pustules when they itch, and if there 
is a very large patch, of a very irritable place, it may be 
permissible to put on some soap plaster on wash 


“leather, so as to keep up a sliglit pressure, and prevent 


the finger nails reaching the irritable part, byt that is 
the utmost darkness that should be allowed to affect 
the skin. . 

It is to be remembered that the incubative stage of 
small-pox is longer than in some other forms of 
infective disease, viz., from ten to fourteen days. 
Cases which are infected by the feverish class are 
those which develope most rapidly. By incubative 
stage we mean the period which elapses from the 
reception of the disease germ to its active develop- 
ment as shown by the onset of rigor or shivering, 
and the succeeding feverish attack. 

Chicken Pox.—This disease is trivial compared 
with small-pox, which it resembles to the inexpert. 
It may be known by the pustules appearing very 
early, and by the first pimples being surrounded by 
a red blush, or an ‘areola,’ as itis called by the 
physician, on the first day in which the pimples show 
themselves. In cases of small-pox there is no areola 
for several days. The pustules should be treated in 
the same manner as that recommended for small-pox, 
though there is no danger to life in this disease, and 
not often any well marked feverish stage. It subsides 
much more quickly, and the quarantine is also much 
shorter than that required for small-pox. 

Scarlatina.—This is the term used by the experts 
for scarlet fever. It is supposed by those ignorant of 
the fact that they are names for two different con- 
ditions, but it is not so, they mean one and the same 
thing. 

The incubative stage is much shorter than that of 
small-pox. The sore throat, which is usually the first 
symptom, may show itself in twelve hours, or be 
delayed for five or six days, Like to small-pox the 
most rapid developments are those which are estab- 
lished by the feverish breath of another patient, 
whilst those which havea prolonged incubation have 
the disease set up by resting spores (using the term as 
an analogy), which are thrown off from the skin or by 
the excretions. It is probable that scarlatina is not 
capable of propagation for more than a few feet at the 
most from case to case, and that it is not easily con- 
veyed across a street, or even to the opposite side of a 
yard, if there is no personal contact, It was proved 
before the Royal Commission on Infectious Hospitals 
that no case had ever been known to have been pro- 
duced in the houses which border upon the London 
Fever Hospital, which could be traced to the latter as 
the source of infection. In this hospital a great 
many cases of scarlatina are constantly under treat- 
ment. Small-pox should, when possible, be removed 
to the infectious wards, but scarlatina can be isolated 
much more easily, and if a room can be devoted to 
the purpose, and if those occupied in nursing can be 
fed and cared for without intercourse with their neigh- 
bours, it is comparatively easy to stay the further pro- 
pagation of scarlet fever. 

We must ventilate the room very freely, but not so 
as to chill the patient or expose him to cold blasts of 
air. I insist upon this point because concentration of 
fever poison is to be obviated as much as possible. 
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At least 3,000 cubic feet of fresh air must be admitted 
into the room every hour for each case that may be 
under treatment. This is the best way to deprive the 
air of the attainment of its infective character for the 
breath and exhalation of the patient, and then there 
is very little danger to those about him, provided they 
have already suffered from the disease; if they 
have not they will probably succumb sooner or later, 
in spite of ventilation, for it is most infective when 
others are brought into close contact with it, 

The eruption is sometimes the first evidence of ill- 
ness which shows itself to the friends; it will subside 
in three or four days, or it may continue for a much 
longer period, The scales from the surface of the 





body carry spores which may retain vitality for a long 
time, and, as in small-pox, it is the duty of the attend- 
ants to prevent this distribution. The surface of the 
whole body, especially the face, neck, and shoulders, 
should be gently anointed with carbolised oil, no 
extreme friction being used, but just sufficient to 
grease the whole surface, and so stay the chance of 
particles of skin being wafted to a distance by the 
wind, As soon as the fever subsides, the patient 
should be put into a warm bath, and gently rubbed 
over with a little warm Condy’s fluid and water, as was 
recommended in small-pox. 


( To be continued.) 








Hotes of Besson on the Phases of the Moon. 


BY JOS. H. COWHAM, -F.G.S., 


Lecturer on School Method: Westminster Training College, 


INFORMATION ARRANGED IN 
TEACHING ORDER. 


A. Points of Contrast between the appear- 
ance of the Sun and Moon. 


The Sun. The Moon. 


. Alwaysthesame shape and 
nearly the same in size, 


. Shines every day in our 
latitude. 


. Returns to the same posi- 
tion in the heavens after 
an interval of a year. 


. Gives warmth and shines 


by reason of its great 
heat, 





. Varies from day to day 


in shape and size. 


. Shines for several nights 


in succession and is then 
absent for a number of 
nights, 


Comes to the same point 
in the sky once every 
month, 


Does not warm the earth 
and only shines by means 
of reflected light. 


B. The different shapes assumed 
by the Moon. 


1. The appearance of a ring or 
flat disc depends upon the 
view we take of it, If we 
look at its edge we see only a 
straight line, a front view 
yields a complete circle, 


. The appearance of the illu- 
mined half of a sphere varies 
as it changes position with 
respect to an observer, 


(a) A side view shows a 
_— semi-cireular 
isc. 


(4) A full tose — an 
apparen' at cir- 
cular surface. 


ILLUSTRATIONS AND OTHER 
TEACHING HINTS. 


Teach contrasts 1, 2, and 3, by simple appeals to experience, 


Paragraph 4 needs further illustration, ¢.g:, ‘a fire is bright 
and yields light in consequence of the heat to which it is raised : 
we see the fire in the same way that we see the sun-—dy 
reason of the light it gives.’ 


‘The face of a person sitting near reflects the light which falls 
upon it from the fire.’ We see the person's face—éy reason of 
the light reflected from tt. 


Repeat examples of light giving and light reflecting bodies, then 
add that of the sun as a light and heat source, whilst the moon 
simply reflects the light it first receives from the sun, 


Fig. 1,—Changes in the appearance of a ring or disc due to changes in the 


place of observation. } 


Fig. 2.—A, The appeatance of an illumined half sphere !ooked at from the front. 


B, The same sphere viewed from the side. 
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C. Application of these 
appearances to an 
explanation of the 
Moon's changing 
aspects. 


The Moon has always one- 
half of its surface in thesunlight. 
In its monthly journey round 
the earth we view the illumined 
half from the following, amongst 
other positions— 





1. When the Moon is at 

that point of its orbit 

marked A we have a 

full view of the bright 

half. The Moon then 

appears circular in Fig. 3.—Diagram showing the cight chief positions occupied by the Moon 

shape. We call it in one revoluticn round the earth. 

Full Moon. Place a number of balls in the positions lettered A to H. Then colour the half of 
. _ each a bright yellow on the side turned to the sun. Put the scholars in turn in the 
See Figs. 3 and 4. sition of the globe, and allow them to pick out the balls representing the position of 

Jew and Full Moon. Similarly deal with the other six appearances, 


2. In a fortnight’s time the Moon will be at 
the point B. The bright half is now turned 
entirely away from the earth, When in 
this position the Moon is New. 


ae nma a «2s as 


t 
I 
i 
I 


. When the Moon is in either of 
the positions C or D, only one 
half of the bright surface is 
visible. We apply to this 
appearance the term 

alf Moon. 


The moon at this stage is also 
stated to be in Quadrature. 


. Between New and Half Moon, at 
the point E, a fringe of light, 
semi-circular in shape, becomes 
visible. 

This is erroneously called the 
New Moon. It should be 
termed the Crescent Moon. 


. At F more than half the bright 
surface becomes visible. This 
appearance is termed Gibbous 
Moon. 

Gibbous and Crescent Moons are 
again visible at points G and 
H respectively. 


D. Term and its Definition.— 
The term applied to the different 
appearances of the earth’s satellite is 
The Phases of the Moon. 
Fig. 4.—Showing the actual appearance of each of tue eight phases of the 
These Phases may be defined to be ‘the Moon. 


cues eft Bose, dust fe ze As each scholar recognizes a particular phase he should be required to 


ition.’ represent it on the black board. When every scholar can point to the ball 
o quien, representing the position of the Moon at each of its phases, and can further 
draw its appearance at that phase, the lesson is learnt. 
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Popular Mythology. 

BY THE REV. SIR GEORGE W. COX, BART., M.A., 
Author of * Tales of Ancient Greece,’ ‘ Mythology of the Aryan 
Nations,’ ete. 

[These papers are designed for our youngest readers. Used 
as themes for composition work, they will be found invaluable. } 


CHAPTER VII. 


Arco [ArGonauts]. 

ARGONAUTS.—In Greek mythology the crew of the 
ship Argo, who sailed from Iolkos to Colchis in search 
of the Golden Fleece, or who, in other words, went in 
order to recover a lost or stolen treasure. It is the 
first of many expeditions undertaken for this purpose, 
the recovery of Helen and her wealth being the motive 
for the Trojan war, and the same cause bringing 
about the banishment and the return of the Herakleids. 
The epic poems of the Teutonic tribes, known as the 
Sagas of the Volsungs and the Nibelungs, are with 
many others constructed on the same framework. 

The Argonautic story is a mass of marvels from 
beginning to end; but the whole legend becomes 
transparent when we remember the wonderful pictures 
of the treasures of the sun drawn for us in the myths 
of Hetios, Ixion, SisypHos, and TanraLos. These 
treasures, in fact, run through all Greek mythology, 
and, indeed, through that of every other nation or 
tribe ; and we may mark in all these stories that these 
precious things are stolen away from a radiant region 
in the West, and carried by the enemy to their strong- 
hold in the East, whence, after a severe conflict, they 
are regained by their former owners and taken back 
to the West. We can thus understand the saying of 
Professor Max Miiller, that the ‘siege of Troy is but a 
repetition of the daily siege of the East by the solar 
powers that every evening are robbed of their brightest 
treasures in the West.’ The story of this theft and of 
the recovery of the stolen things is the subject of 
perhaps the larger number of the hymns of the Rig 
Veda [AppLEs, GOLDEN]; and we have here ample 
evidence of the intense earnestness with which in the 
earliest ages men watched the conflict between dark- 
ness or light, or, as they would put it, between the 
dark and the bright beings, which ends in the coming 
of the dawn and the victory of the newly-risen sun. 

The story of the Argonautic expedition begins with 
the fortunes of Phrixos and his sister Helle, the 
children of Athamas and of Nephelé, the mist or cloud. 
The name Athamas is simply the Greek form of the 
Syrian name Tammuz, applied to the sun-god, who is 
here represented as, after death of Nephelé, taking for 
his second wife Ino. The step-mother is hard and 
cruel to her step-children, and seeks to take their life. 
But a ram with a golden fleece comes to free them 
from their troubles, and taking them on its back, rises 
into the sky, soaring eastwards. After a time Helle, 
the maiden whose name denotes the warm light of the 
sunlit day, falls off from the eagle’s back and is 
drowned in the narrow sea which thenceforth became 
the Hellespont, or the pathway of Helle. Phrixos, 
the brother, in whom we have the cold light which 
may accompany chill dew or even frost, lives on and 
is borne onwards to Colchis, the kingdom of Aiétés, 
The treasures of the day were thus, in the words of a 
Greek poet, stored in an Eastern city, ‘where the rays 
of Helios (the sun) rest in a golden chamber.’ But 





the chieftans of the West cannot sit down patiently 
under the loss, and the fears of Pelias, the king of 
Iolkos, lead to the choice of Iason (Jason) for the 
task of winning back the fleece, Having been warned 
that one of the children of his brother Neleus would 
be his destroyer, Pelias orders them all to be slain. 
One only, Iason, escapes the massacre; and again 
Pelias is warned to beware of the one-sandalled man ; 
and he sees his enemy when Iason appears before him 
with one foot bare, having dropped the sandal of the 
other in the stream Anauros, It was clear that Iason 
must be got rid of, and this would best be done by 
setting him to the accomplishment of an impossible 
task. Pelias, therefore, is to Iason what Eurystheus 
is to Herakles. As for Iason, he was ready to go, but 
he needed help. ‘The journey was too difficult, the 
toil too great for any one man; but as all the kinsfolk 
of Helle had suffered equally by the loss of the golden 
fleece, it was right that they should also take part in 
the enterprise. So was gathered together a goodly 
company of warriors, fifty in number, like the fifty 
children of Danaos and Aigyptos (Egyptus), or of 
Thestios and Asterodia, for the building of the good 
ship Argo. 

This mysterious vessel, which must be compared 
with the ark in the legends of Deukalion and the 
Indian Manu, and with the.wooden horse in the siege 
of Troy, was endowed by Athene, the dawn-goddess, 
with the gift of speech and the power, possessed also 
by the ships of the Phaiakians, of understanding the 
thoughts of men. But there were other things to be 
thought of besides the mere building of the ship, 
There were dangers to be dreaded from beasts, birds, ° 
and creeping things, and Iason asks the aid of Orpheus, 
the harper, the charm of whose music none who heard 
it could withstand. Orpheus alone could find his way 
to the utmost bounds of darkness and return unhurt : 
and the sinking courage of the Argonauts was revived 
when they learnt that they should have him as their 
companion. ‘They felt their need of his help at the 
outset, ‘The Argo was ready for the sea; but the 
greatest efforts of all the warriors failed to stir its 
mighty mass. It remained motionless, although they 
were spent with toil; but at the sound of the magic 
harp it left its cradle and went down quickly and 
smoothly into the waters. 

The voyage which followed was marked by grievous 
perils and hair-breadth escapes. Having rescued 
Phineus the seer from the attacks of the Harpies, 
they are warned by him of the Symplegades, or float- 
ing rocks, which part asunder, and close with a crash 
like thunder, and are bidden to mark the flight of a 
dove and shape their course accordingly. The dove 
flies through the opening, losing only a few feathers of 
her tail. The ship, urged on by the power of Here, 
dashes through them, losing only some of its stern 
ornaments: and henceforth, the story tells us, the 
rocks remained fixed for ever. It is not unlikely that 
the tale may here refer to icebergs, which once 
travelled across the Black Sea, and were stranded at 
the mouth of the Bosporos. ‘They are called Kyaneai, 
a word denoting the peculiar bluish tints of large 
masses of ice, and the movements ascribed to them 
are just those of icebergs. 

At length the voyagers reach Colchis, and their 
perils become more terrible. Aiétés refuses to yield 
up the fleece, unless Iason should plough the land 
with the fire-breathing bull, and sow it with the 
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dragon's teeth, which Kadmos (Cadmus) had not 
needed to use. 
the magic power of Mepeta, the daughter of Aiétés, 
who gives her love to the chieftain from the western 


land; and by following her counsels he is victorious | 
over the bands of armed men who spring from the | 


dragon's teeth. But although the conditions are per- 
formed, Aiétés will not abide by his word; and Iason 
hears that he is forming a plan for burning the Achaian 
ship, when Medeia rescues him from his danger by 
seizing on the golden fleece and hurrying with him on 
board the Argo. With the utmost speed they set 
sail; but Aiétés is almost as rapid in the chase as 
they are in flight, and he is fast coming up with them, 
when Medeia taking her brother Absyrtos, whom she 
had brought with her, tears his body to pieces, and 
throws the limbs one by one into the sea, Aiétés 
stops to gather them up, and the Argo is soon beyond 
his reach. This crime rouses the wrath of Zeus, who 
stirs up a fierce storm, like the tempest raised by 
Poseidon to avenge the mutilation of Polyphemos. 
In other points, too, the fortunes of the Argonauts 
resemble those of Odysseus as he journeys from ‘Troy 
to his western home in Ithaca. Like him, they are in 
danger of being bewitched and slaughtered by the 
Seirens; but their charm is broken by the deeper spell 
of the harpings of Orpheus. 

At length the feet of the Argonauts tread once 
more on Achaian soil. Pelias is still king in Iolkos, 
and he is compelled to do honour to the victorious 
Iason, who, with the Kolchian maiden, Medeia, as his 
bride, appears at the head of the Achaian chieftains. 
But the warning given long ago must be fulfilled. 
Medeia restores to youth the aged Aison, her hus- 
band’s father; and when the daughters of Pelias pray 
that the same boon may be granted to him also, she 
tells them that they must first cut up his body, and 
place the limbs in a cauldron. Her bidding is done, 
but Medeia refuses to utter the life-giving words, and 
the limbs of Pelias are consumed away. ‘Thus Iason 
takes his place in the great company of Farat Cui- 
DREN, and the wise Medeia reigns with him in Iolkos. 


(Zo be continued.) 
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How 


¥ Teach Domestic Economy. 


BY MRS. WIGLEY, 


‘ Marshfield Maidens,‘ 
Home,’ ‘Royal Series 
Home Comforts,’ 


tuthor of 
“HW ‘orkes 5 at 
‘Cookery and 
* Thoughts,’ ete. 


‘Our Home Work,’ 
Domestic Economy,’ 
‘The Merryweathers,’ 


CHAPTER XVII. 


FOOD ANALYSIS, 


We have made good progress in the right direction | 


when our pupils begin to understand that there are 


markets for the purchase of our nitrogenous or flesh- | 
from a | 


forming foods which are utterly distinct 
butcher's shop. But they will need no little con- 
vincing on this head. They have been so accustomed 
to hear that ‘no meat for dinner’ implies poverty and 
destitution, and that ‘as much meat as they can eat,’ 
just a reverse condition, that they will be slow in 
believing all our teaching and tables go to prove. 


The bull he is enabled to tame by | 


| niggardly hand. 
| superior knowledge to bear upon their ignorance till 





We must try to stir their intelligence in the matter, 
however, if we are to be successful. It must not be 
enough that they believe we say it, or that the tadles 


| show it ; they ought to believe that we say, and’ the 


tables prove, the truth, 


Therefore, we must supply our information with no 
We must bring our own skill and 


no doubt is left in their minds, and they know the 
right so thoroughly that they are in no danger of 
practising the wrong. 

Let us re€apitulate a little here. 


The foods which make flesh and strength are called 
nitrogenous foods, 


There are a good many compounds which come 
under this head, which are known by different names. 
They all do the same work in the body, and are very 
much alike in their nature, their chief difference being 
that they are found some in animal and some in 
vegetable substances. Thus we have the names 
Albumen, Fibrine, Gelatin, Gluten, Casein, Legumin, 
and so on. We will take only three of the most 
important :— 

1. Albumen. 
2. Fibrine. 
3. Casein. 


‘1. Albumen is a very important nutritious food. 
It is found almost pure in the white of an egg, in most 
juices of vegetables, in the blood of animals, and in 
certain seeds. It is considered the most readily 
digested of our flesh-forming foods. 


‘2. Fibrine is also found both in animals and 
vegetables. The flesh of animals will supply about 
fifteen per cent. of Fibrine, and vegetables about ten 
per cent. 


‘3. Casein is found in milk products. Itcontributes 
three-quarters of the nutriment found in the curd of 
which we make cheese. A substance almost identical 
with Casein is found in peas and beans; this is called 
Legumin. Legumin or Vegetable Casein is the more 
readily digested of the two,’ 


A man requires about one and a half pounds of food 
in a day when he is doing ordinary work, while a man 
in moderate work will require not more than one 
pound. 


Or putting it in tabulated form :— 


IN MODERATE WORK. 
Nitrogenous food ... 
Carbonaceous food... 
Mineral food Seo 


IN FULL WORK, ] 
Nitrogenous food Sozs. | 
Carbonaceous food... 15 ,, 
Mineral food oe! 8 ad 


24 ozs. 16 


ozs. 


It will now be our duty to proceed directly to the 
subject marked out for us—‘The Composition and 
Nutritive Value of Food.’ 


Our children already know that we procure our 
food both from animal and vegetable productions. 
We must fix this knowledge in their minds in proper 
order. 

We obtain animal food from cattle, sheep, poultry, 
game, fish, eggs; and from milk products, as butter, 
cheese, etc. 
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We obtain vegetable food from the cereals or grain- 
bearing plants, such as wheat, barley, rice, maize, 
oats, etc.; from vegetable leaves, such as lettuce and 
cabbage; from vegetable roots, as parsnips, carrots, 
potatoes; from vegetable seeds, as peas and beans, 
and from fruits of all kinds, ’ 


We obtain mineral food both from animals and 
vegetables, and from water and salt. 


Facts to be remembered about Butchers’ Meat.— 
All meat contains, as we have seen, a large amount of 
water; but the fattest meat contains the least. 
If we are looking for nitrogenous food we must choose 
the leanest meat, but if we want to increase the supply 
of warmth-giving food we shall find it in the fattest 
meat. Meat that is full grown is of better flavour and 
is more easily digested than young meat. Beef and 
mutton are better than lamb and veal. In choosing 
butchers’ meat we should select that which is of a bright 
red colour, and which feels firm to the touch, If it is 
damp, clammy, and fladédy, it is not in good condition. 
Meat should be purchased at a good butcher's; one 
who has a settled business, and therefore who has a 
reputation to preserve. ‘Those who are often changing 
house, and who open with a flourish of trumpets 
respecting the superiority and the cheapness of their 
goods, and who sell for a few weeks at really low prices, 
and then disappear, should be avoided. Our object 
is to procure real nourishment for the body, and we 
must not lose sight of this, even though we pay a little 
more per pound for it. 


It is somewhat startling to read the accounts which 
from time to time appear in our daily papers, respect- 
ing the proceedings of unprincipled traders in meat 
goods. Here are one or two such extracts from the 
Daily Telegraph, and from Mr. Bruce’s speech in the 
House of Commons a few years since :— 


‘ Professor Gamgee says :—‘‘ In London I have seen butchers 
in private slaughter-houses dress extremely diseased carcases, 
and ‘ povish’ the meat. ‘This filthy practice consists in killing a 
good fat ox at the same time that a number of lean diseased 
animals are being killed. Boiling water is at hand, and when 
the lean animals have been skinned, their flesh is rubbed over 
with the fat from the healthy ox, and hot cloths are used to keep 
the fat warm and to distribute it over the carcase, that it may 
acquire an artificial gloss, and present the appearance of meat 
in good condition. I have also seen sickly lambs dressed up 
with the fat of healthy sheep in the same way.” Dr. Letheby 
says :—‘* My men seize in the city markets alone from one to 
two tons of diseased meat every week.” ’ 


The Daily Telegraph thus comments on the 
speech :— 


‘Four millions and a half sterling is the value of the cattle 
which yearly die of disease, without the aid of a butcher's knife ; 
and it is estimated that about one-fifth of such meat is sold for 
food. We have here brought before us one of the hardest 
problems that can be solved, How are we to be protected from 
this kind of poisoning—mangy mutton, measly pork, and lung- 
diseased beef? Are we all to turn vegetarians ? 


Meat should be tender when eaten. ‘To ensure this 
it should be Aung a day or two (ot more if the weather 
is cold) after it has been killed, and it should be 
cooked with carefulness and attention. Meat should 
be hung in a current of air, so that the outside may 
dry quickly; damp larders soon spoil meat. Old- 
fashioned housekeepers were careful to turn hanging 
joints every day, to prevent the juices ‘ draining all to 
one end.’ 





Table showing the constituents in 1 1b, of various meats, 


LAMB. 


60 O78. grs. [| O28. grs. 
10 ° 4 
300 

400 

263 


© 315|f 199 
244 


“BEEF | MUTTON.) PORK. | VEAL. | 
OzS, grs. |Ozs. grs. [Ozs, grs. 
Water os © ° 6 
Albumenates... I 122 
Gelatinoustissue 1 62 o 385|1 82 
2 281 
oO 312 


Fat... oe 4 340 , 
Mineral matter. 0 350 © 105 





The internal parts of any animal which are used for 
food are of firmer, closer consistency than other parts, 
and are therefore not so readily digested; they are 
also more subject to disease than the ordinary flesh. 
Such parts are the liver, heart, kidneys, and tripe. 
Liver is so free from fat that in preparing it for food 
we add some to it to make it enjoyable, as in liver 
and bacon, 


Analysis of calves’ liver :— 
In every hundred parts. 
Water... eee eee eee oe 72°3 
Nitrogenous matter ... ‘ tes ss §=620°I 
Fats soa ove eee tes ooo §6=—s 
Mineral matter 094 es oa we &S 


_- 


100 
Analysis of tripe :— 


Water... se : 

Nitrogenous matter . 

Fat oes vee be ee eee 
Mineral matter bee eee coe a, OF 


100 


Facts to be remembered about Milk and its products.— 
Milk may be said to consist of three things: 1, A thin 
watery fluid which we call whey; 2, Globules of fat 
floating in it and rising to the top if the milk is allowed 
to stand, which we call cream, and from which we 
obtain butter; 3, Particles of casein—the chief 
nutrient of milk, which we call curd, and of which we 
make cheese. When we take away the cream we rob 
it of its richness or fat, but we do not remove the 
nutriment. Besides these three, milk contains a 
certain amount of sugar, which is called lactose. 


A pint of good cow’s milk will yield about ? oz. of 
nitrogenous food. 


In removing the cream from milk, for the purpose. 
of butter-making, we lower the feeding properties of 
the milk, although we do not remove the nutriment. 
Milk is called our model food, It contains the just 
proportions of every kind of food. And all young 
creatures not only exist upon milk only, but increase 
in size and strength, and fatten and grow upon it. 


Condensed milk is milk from which the water has 
been evaporated, so as to reduce the bulk. The only 
addition made is cane sugar, which helps to preserve it. 


Imitations of butter are now made on a large scale, 
which have no connection with either milk or cream. 
There are some factories where thousands of tons of 
butter are manufactured every week. If these articles 
are Sold under their real name of ‘ Butterine,’ or 
‘Oleo-margarine,’ then those who buy are not deceived. 
But, unfortunately, these purified fats—chiefly fat from 
bones or marrow, and fat from horseflesh—are often 
imported as Normandy and Brittany butter, or are 
mixed with our own English butter, and cannot be 
detected by ordinary purchasers. 
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Cheese is made by souring the milk by introducing 
an acid, when the curd separates from the whey. 
Milk is soured by rennet. 


Rennet is produced by soaking one part of a calf’s 
stomach in brine for a few days. ‘This extracts the 
juice from the membrane, and imparts to the brine 
very active properties; a very small quantity will 
curdle a large bulk of milk. 

Cheese is now made in factories on a large scale. 
When it was produced only in dairies it cost more, as 
so much of the labour was hand labour. Now, in 
factories, machines are used, and the work is done 
quickly, thoroughly, and cheaply. 


‘There are three kinds of cheese made in England :— 
Cream cheese. 
Whole milk cheese. 
Skim milk cheese. 


These are made respectively from cream, unskimmed, 
and from skimmed milk. In ordinary dairies, skimmed 
and unskimmed milk is mixed for cheese-making. 
’'armers’ wives speak of ‘Whole-meal cheese,’ and 
‘two-meal cheese,’ and soon, ‘ Two-meal’ determines 
the quality, twice skimmed and once unskimmed ; 
three-meal and four-meal signify that the cream is left 
in only the third or fourth time, 

Cheese from which the cream is taken is less 
digestible than the richer kinds, It is the fat which 
makes either casein or legumin to be readily appro- 
priated by our digestive organs, and we often add it 
to suit our needs, 


beans. Bacon and peas are common dishes. Cheese 
from which all fat has been extracted gets very hard 
and dry. 


Analysis of milk, One pint contains :— 


oz. = grs. 
Water ... cee o- eee eee 17 330 
Casein and albumenates eee ae oO 370 
Lactose or milk sugar eee ote a 
Milk fat oes ove © 333 
Mineral matter ote ose one o 72 


Cream. Every 1oo parts contains : 
Water 

Casein ... 

Milk fat 

Milk sugar... 

Mineral matter 


Skimmed Milk. 


Water 

Cascin ... 
Milk fat 

Milk sugar 
Mineral matter 


In 100 parts :— 


Preserved or Condensed Milk, 


In 100 parts. 
ves 24°O 
ove 15° 
. 83° 
vo S77 
. 276 
2°0 


Water 

Casein ... 
Milk fat 

Milk sugar 
Cane sugar 
Mineral matter 





Labourers in country places eat 
hard cheese and fat bacon together, and pork and | 





Fresh Butter. 

1 Ib. 

grs. 
Water ... o ose 262 
Casein ... ete one eee éée 70 
Milk fat aed in 14 
Milk sugar... wes <a a 21 
Common salt ... sad on sah 7° 


Cheese. 

nt Ib. 
ers. 
214 
294 
322 
140 
217 
126 


Water ... 
Casein ... 
Milk fat RE 
Milk sugar... és 
Minerals or phosphates 
Common salt ... ean 


Facts to be remembered about Eggs.—The average 
weight of hens’ eggs is about 1} ounces. They are 
very nourishing articles of diet, and yield to us as much 
flesh-forming and warmth-giving food as_ butchers’ 
meat. If a man had nothing to eat but eggs, he 
would need to eat eighteen in a day before he would 
have taken enough for his wants. 


Composition of the egg—White and Yolk. 
In 100 parts. In 1-lb. weight. 
oz = =grs. 
hy are Il 207 
SAR... v0 105 
Oil and fat I1‘o 332 
Membrane, etc. 2°0 oom 140 
Mineral matter “— 1°3 > g!I 


Water one ° 
Albumen and casein 


Facts to be remembered about Poultry and Game.— 
It is generally considered that because poultry is often 
very tender it is therefore more readily digested. 
This is not necessarily so, Fat is a great aid in the 
digestion of ordinary meats, and fowls are generally free 
from fat. Indeed such of the birds which we use for 
food which contain much fat, such’as geese and 
ducks, seldom agree with ordinary stomachs. In 
England we make use of more than forty birds as food, 
The flesh of those that feed on grass and grain is more 
delicate than those which are carnivorous. And 
boiled fowl is more digestible than roast. 


The following analysis will show the nutritive 
value, 


In one pound of the flesh of acommon fowl was 
found :— 


a Oz. «grs. 
Water ... bec eee we oe 12 107 


Albuminoids ... we ase — 2 104 
Gelatinous substance one Sin = 
Fat a. oes wes . traces only. 
Mineral matter nes ec eeb Oo 174 


Facts to be remembered about Fish.—it is often said 
in the present day that we are guilty of national 
improvidence in not making better use of this article 
of food. There is no doubt much more attention is 
given to the matter now than it received some score ot 
years since; still the supply of fish is by no means 
plentiful or cheap. It is a thing to be regretted 
greatly that when so many of our fellow-countrymen 
find so much difficulty in providing themselves with 
necessary food, that this form of nourishment should 
come to our shores in shoals and be allowed to go 
away again, 
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A great deal of attention has been given by many 
eminent physicians to the result produced on those 
who are able to allow themselves a frequent fish diet ; 
and a good many of us have been struck with the 
statements made with regard to the drain food supplied 
by it. For those who are employed in mental work 
it is largely recommended. And there was lately in 
the Standard some interesting correspondence giving 
the experience of a medical officer in a lunatic asylum 
as to the effect of fish diet on the patients. He states 
that those who were unmanageable and violent while 
partaking a full flesh diet, would be comparatively 
calm and placid when fed with fish. 


There is some comfort in the thought that we may 
yet see the day when we shall be able to quiet our 
brain worry and nervous excitement by a breakfast of 
salmon, a dinner of mackerel, or a tea of soles. It 
only needs a trial to convince any one of us as to the 
difference in our physical and mental condition, with 
regard to buoyance and spirit, after a dinner of fish 
and after a dinner of roast beef. ‘That a comparison 
of their nutritive properties also shows in favour of the 
lighter diet will be seen by comparing this table with 
that on flesh foods, 


Composition of one pound of various kinds of fish :— 





[Salmor| Mackerel] Sole. [Conger Eel] Pike. 


L. £rs. oz. grs. 
143} 10 374 
43| 3 387 
Oo 301) 1 
|o 387] ° 


Herring 





oz. grs. 
13 374 


oz. grs. 
11 208 


07. grs.joz. 
12 28:1} 12 
r 350) 3 233 | 3 23] 2% 
56,0 1% Oo 350 Oo 42/1 
57} ° 1365 oOo 8&8 o gti 0 


grs. 
406 
270 
60 
145 


Nitrogenous matter) 2 
Fat 











Table showing the comparative nutritive value of 
our flesh foods :— 





Beef. | Mutton} Fowl.| Fish. Bacon) Cheese | Eggs. 
ao | sphetensloes 
oz. grs joz. grs'oz. grs'oz. grs. ‘oz. grs 
12 107/10 274) 3 948) 5 214 jar 207 
385 | 2 104) 3 387, 1 130] 4 294 | 2 105 
Fat ° 176 | 2 104| 1 56/10 189| 4 322 | 1 332 
Gelatinous matter | g2}2 seit 56 — 4 
° 
° 


}oz. grsjoz. grs. 
16 
Nitrogenous matter...|¢ 


: 56, 322 | 0 140 
Mineral matter .........!0 245 | 0174.0 57) 0 256 


¢ 217 | 0 9g 
Lactose or milk sugar | mo} — 








Here we see that the comparative nutritive value 
of our common foods stands thus in degree—Cheese, 
Fish, Eggs, Fowl, Bacon, Beef, Mutton. 


(To be continued.) 


—$r0 —— 


Hot to Earn the ‘ Excellent’ Grant. 
By One of Her Majesty's Inspectors of Schools, 


Gzocraruy is without doubt the most popular 
subject in our elementary schools, and not without 
reason, It takes a teacher of rare ability to make 
English grammar attractive to the average British child; 
it is easy to make a geography lesson enjoyable to him, 
Grammar is an abstract subject of instruction and so 
more difficult to grapple with in an engaging manner. 
Geography is that branch of knowledge which lends 
itself more readily than any other to Kindergarten 
methods of teaching which the writer firmly believes 
to be the most truly educative because the most truly 
human, 





| 


Let us take into consideration some of the Kinder- 
garten ways of teaching geography which in the ex- 
perience of many teachers have proved to be the most 
efficacious. To begin with Standard I. If this class 
be taught in an Infant School the geography grant 
of one or two shillings per head cannot any more than 
the English grant be earned under Article 109 (/) of 
the Code, 


But if geography be taught on Kindergarten 
principles and taught well, the Infant School stands a 
better chance of gaining the ‘ excellent’ merit grant ; 
for the teacher will be distinctly entitled to claim 
geography as a branch of Kindergarten. Moreover, 
as the First Standard geography is undoubtedly the 
best preparation for the geography of Standard IL, 
children who pass out of an Infant School without 
learning the points of the compass and the meaning 
of a map and of a plan of the school, are obviously 
handicapped when they start geography in Standard 
Il. ‘The best answering in Standard I. geography 
will be got from children who are first taught to make 
out of bricks, pea-work, and other Kindergarten devices 
what may be called a doll’s schoolroom with its 
surroundings. Allowing an inch for every foot, five 
ten-inch bricks, end to end, will represent one of the 
side walls of a schoolroom 50 feet in length. We 
thus obtain a concrete conception of scale which is a 
fit introduction to the more abstract conception of 
drawing to scale. 


Windows, doors, tables, desks and forms, stoves, 
harmoniums, cupboards can all be ingeniously repre- 
sented in the model schoolroom and the school 
play-ground and other precincts can be readily indicated 
on the same principle. 


This model may be laid down upon the floor or 
better still mounted upon a table. 


The German stone bricks can be used to show the 
elevation of the school-building and this can be 
drawn by the teacher with profit upon the blackboard 
or by the children on_ their slates before the ground 
plan is similarly proceeded with. 

When we have passed from the model to the plan 
of the school which, to be of any value to the Inspector 
on the Examination day, should be a blank one, we 
find a considerable difference of interpretation as to 
the exact meaning of the Code requirement. 

Many teachers seem to imagine that a plan of the 
school means nothing but a plan of the main school- 
room, wheréas it undoubtedly means a ground plan 
of the school-buildings and school precincts. Other 
teachers put as little into the ground-plan in the way 
of school furniture as they think they safely may, and 
it certainly is not the rule, as it should be, for teachers 
to make the final plan hung up for use in the school 
the finished result of a series of lessons in drawing 
to scale upon the blackboard. 


How can geography be taught upon Kindergarten 
principles in Standard II.? In many ways. In the 
cage of country children living by the sea and within 
sight of mountains, there will be little or no difficulty 
in teaching geographical definitions. But where this 
education from nature herself is unavailable we must 
resort first to models. We have met with dozens of 
teachers who make their own clay models of England, 
either upon a blue board—the blue being intended to 
represent the sea, or in an actual trough of water, 
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Many of these relief maps are admirably made, but | 
they are apt to crack unless great care is taken to | 
secure an enduring clay. Relief-maps of the kind are | 
also made of putty, and then there is the device of | 
the sand-map, which is made by gumming sand down 
along the boundary lines, say, of England, by which a | 
permanent outline is secured, and then filling up the | 
interior with sand, through which rivers, railways, | 
canals, can be traced by the teacher or scholars, or by 
means of which hills and mountains may be piled, or 
other effects in physical geography visually expressed. 


But the simplest and perhaps the best means of 
teaching the definitions is to be found in a heap of | 
river sand or gravel or damp sawdust, placed upon a 
blue board, or heaped upon the school floor, a portion 
of which may, for convenience, be coloured blue or 
green. 


The teacher will show the scholars say, coast-line, | 
or a peninsula, telling them to suppose that the sand 
is land and the coloured wood water, and eiicit from | 
them through the observation of their own eyes the 
relations between the supposed land and waiter, which 
form the bases for the definitions of coast and penin- 
sula, It will be found that a hand-brush is the best | 
means of manipulating the sand or gravel. 


Having learned the definitions in this way, one by | 
one, the scholars may be then best tested from a 
permanent relief-map containing illustrations of as | 
many definitions as possible—I have known a spirited 
teacher go so far as to sacrifice his fusees in order to | 
put life into his volcanoes. 


The pictorial chart is the next step on the road from | 


the concrete to the abstract and finally the blank map 
is reached. 

But teachers would do wisely in keeping to the relief 
map to a considerable extent even in the upper 
Standards. It would, of course, be quite out of the 
question when making a relief map of Europe to put 
every town and mountain or island upon it that should 
be taught in Standard V., but the general physical 
contour of the various countries, for example the 
mountainous character of Switzerland, the almost dead 
level of Russia, can be shown in a way which will 
arrest the attention far more than the most cunningly 
shaded map. 





Mention may here be made of a delightful Kinder- 
garten contrivance which may be termed the table 
map. This consists of a table with a blank map 
marked out in colours upon it. The scholars sit 
round this table provided with counters to represent 
towns, cones for mountains, long straws or thin slips 
of wood for railways. The teacher then calls upon 
the players in this geographical game to put down in 
their turn a counter on a town noted for hardware or | 
woollen goods, a cone upon any peak in England 
3,000 ft. in height, or a straw upon the rail road that 
carries coal from Newcastle. 





I have even seen one of these table maps made in | 
relief to represent Yorkshire, intersected by miniature 
railways, along which a toy train would run, stopping 
at the leading manufacturing towns with tiny bales of 


We think sufficient has been said to show by what | 


Kindergarten methods geography may be made a 
delight to the scholar, and therefore prove an abso- 


lutely successful subject in the hands of the teacher, 
in so far as relief maps are concerned. We may add, 
however, a couple more illustrations of kindred methods 
of teaching. 


One teacher whom we have encountered keeps a 
box of pins just below the heads of which little flags 


| are fastened, marked with the names of capes, towns, 


rivers, and so forth. ‘The blank map is then hung 
upon a blackboard in front of the class, and scholars 
are called upon to take the flag of a particular place 
and plant the flagstaff in its proper position on the 
map. ‘This simple contrivance has had a marvellous 
effect in stimulating a large class of scholars with their 
geography during the last six weeks of the school 
year, 


In another school we found a very complete 
museum furnish the most valuable adjunct to the 
teaching of commercial geography. 

The teacher, for example, would hold up a piece of 
Honiton lace or a sample of Mr. Chamberlain’s screws, 
and his whole class would have their hands up ready 
to point out where these articles were manufactured. 


With regard to blank map teaching in the Upper 


| Standards—and most of her Majesty’s Inspectors exa- 


mine from blank maps—we have two pieces of advice 
to offer. ‘The first is, make your own blank maps or 


| get your assistant teachers to do so, for the very good 


reason that the blank maps sold by educational pub- 
lishers contain as a rule quite an excessive number of 
places upon them. 


In the second place having made your map, take 
good care that a syllabus of its contents is prepared 
and each scholar provided with a copy of it, as well as 
with one of the very cheap Atlases now issued by such 
firms as George Philip and Son, or Matcus Ward & Co, 


Let us say that the scholars have to learn the 
mountains of England to-day. After some general 
remarks upon the general directions and character of 
our mountain systems the teacher would point, say to 
the Cheviot Hills, the first name on the list. 


The scholars would be directed to find this on their 


| syllabuses, so as to be able to spell this name, and upon 


their little Atlases, after having carefully noted its 
pronunciation and its place upon the blank map. 


When the scholars, under the guidance of the teacher, 


| have thus gone through all the English mountains and 


hills, they would be expected, with syllabus and atlas 
before them, to study the blank map until they might 
be reasonably expected to answer questions upon their 
lesson, after laying aside atlases and syllabuses. 

One more remark upon how to obtain excellent 
results in geography, and then we are done. How are 
teachers to deal with geographical readers? Are they 


| expected to teach their scholars every page of them ? 


We cannot think so. Every teacher would be well- 
advised to carefully read and note the geographical 
readers of each Standard, and from them to extract 
all the colouring matter necessary to illustrate the 


| naked names upon their geographical syllabus, the 


syllabus itself being framed so as to take in all the 


| salient facts stated in the readers. 
raw goods to be worked up into their staple industries, | 


(Zo be continued.) 
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Athletics. 


Ir is not every schoolboy or master either, that knows 
that our word sthool is derived from a Greek word 
that meant ‘leisure.’ A Greek’s notion of education 
was in exercising the body to make it fit for military 
service. The great work of a lad’s life in those days 
was done in the gymnasium and on the drilling 
ground, his leisure hours only being filled up not 
with play and recreation, but with studying his language 
and literature, and, may be, a certain amount of 
mathematics. All this for many centuries has been 
reversed, now a schoolboy’s time is principally occupied 
in studying language, mathematics, and science, and 
his leisure hours devoted to exercise and recreation, 
whether in the form of drilling and gymnastics or in 
the greater freedom of football and cricket and the 
many games, good and bad, affected by the youth of 
the present day. We had almost written ‘ until 
lately’ for ‘now,’ and used the past tense for the 
present in the last sentence; the tendency in our 
higher class schools being almost to return to the old 
method and to make the training of the body a 
more important element in education than that of the 
mind, 


We remember, not very long ago, reading in one of 
our daily contemporaries, a complaint from a successful 
scholar, in which he said that whereas a beaten 
record in a race, or an extra inch in a jump, or an 
increased 20 in a score would be discoursed on in 
every paper in the country, very little notice, if any, 
was taken of success in that which was supposed to 
be a boy's principal aim at school. 


It is well known that the places of the boats in the 
races at Oxford and Cambridge have a good deal to 
do with the yearly entries of the Colleges. Jet a 
comparatively speaking small college get to a high 
place on the river, and the entry in the following year 
is wonderfully enhanced. 


Ask a school boy what he thinks of his school, and 
he will answer you entirely as to what it can do in the 
cricket and football field, at athletics, or in some few 
cases on the river, ignoring its successes in learning 
and public examinations, 

To pooh-pooh all this is as foolish as it is useless. 
The healthy training of a boy’s body is as important 
as that of his mind. Very few of our greatest men 
have not had giant constitutions: no one can use his 
mind, as some of our great statesmen do, fourteen, 
and even more, hours a day, without having almost a 
perfect digestion and circulation. 


The Chancellor of the University of London once 
said that if he were asked by a fairy what gift she should 
confer on his son at his birth, he would not ask for 
brain power, nor wealth, nor any of the things that the 
generality of men value most; but he would ask for 
his child a perfect stomach. Without a stomach in 
perfect order, brains are of little use ; wealth can give 
but little, if any, enjoyment, nor are any of the so- 
called pleasures of life, pleasurable. 


This healthy training of the boys’ bodies is now, 
happily, acknowledged to belong rather to the school- 
doctor than the school-master. We have had sent to 
us for review, a pamphlet, which consists of a paper 
(together with some appendices) read last January by 





George Fletcher, M.D., Cantab, before the Medical 
Officers of Schools Association, and published at the 
request of the Association (by H. R. Lewis). 


Dr, Fletcher was Medical Officer at Albert College, 
Framlingham, and, as the paper reveals to us, an 
enthusiastic athlete whilst at Cambridge. Much, 
however, as he advocates athletics of all kinds, he 
would at the same time have the school authorities and 
especially the Medical Officer of the school, most 
carefully supervise all games. He would also, with 
few exceptions, insist on every boy joining in some 
game, and would urge his brother officers not to be 
satisfied with the walk along the road, without some 
definite object, either to see or to do something at the 
end of the walk, 


Dr, Fletcher implies that if the non-use of the cane 
is to mean countless impositions and detentions, the 
sooner the cane is restored, under proper restrictions, 
to its old place, the better for the boys’ bodies and 
eventually for their minds. He also speaks most 
strongly on the subject of swimming, and suggests that 
much more could be done in all schools, at a very 
small cost, for fives, either hand or bat, with hard or 
soft balls. 


He believes, as a medical man, that few games are 
equal to fives as a healthy exercise, or bring more 
muscles into play; at the same time demanding some 
control of temper. 


He objects to the use of gloves or single stick, 
except under the eye of a master or one responsible, 
to prevent any bullying. 

Now to what extent do these remarks apply to our 
National Elementary Schools, whether board or 
otherwise ? 

Many of the children of the lower classes have 
their time out of school thoroughly employed in 
assisting their parents, and increasing the earnings of 
the family, but it is impossible not to notice heaps of 
children and big boys in our streets, playing in a very 
desultory way, neither improving their physique, nor 
controlling their tempers. We cannot help thinking 
that something might be done with these lads, and 
that even after they have left school they still might 
have some connection with the school as ‘ old boys’ to 
play together cricket and football, and to use at 
certain times of the day the fives courts which could 
be so easily, and at such a small cost, added to the 
school. With side walls, the breadth of a fives court 
need be very little, and there are many bare window- 
less walls which, with a few yards of a brick-thick side 
walls, supported by a prop of say three brick thickness 
(which by the way would act as a pepper box, as 
called at Eton), would make several fives courts side 
by side. 

Dr. Fletcher concludes his valuable paper—which we 
heartily recommend to every teacher in the land, and 
to all interested in bringing up the youth of the day— 
by connecting athletics with morals, assuring his 
hearers and readers that many a youth has been kept 
from evil practices by wishing to shine in athletics, 
and, in fact, that a healthy body assists a conscientious 
boy in keeping his body in temperance, soberness, 
and chastity. 


—— 9——. 
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Vectures on Shahspere's ‘Ring Bear.’ 
BY H. MARMADUKE HEWITT, M.A., LL.M., 


Late Assistant-Examiner in the University of London, 


No. IV. 


Act I., Sc. 4. Enter Xent, disguised. The good fellow 
has resolved to take service under the old king, who, 
we are asked to imagine has not got the wit to pene- 
trate Kent’s disguise. In the play all things are pos- 
sible. If he can but ‘ diffuse’ his speech, he reflects, 
as well as he has disguised his person, all will be well. 
The word diffuse, says Mr. Aldis Wright, means 
‘disorder,’ and so ‘disguise.’ Another suggestion is 
that ‘to diffuse speech’ means to speak broadly or 
with a clownish accent. In ‘ my good intent may carry 
through itself, the word through is no doubt an adverb, 
and ‘carry through itself’ = carry itself through. ‘If 
thou canst serve,’ muses Kent, addressing himself, 
‘in a situation where thou art but lightly esteemed, 
it may come to pass (so means ‘on that condition’) 
that thy master whom thou lovest may find thee a 
diligent servant.’ Such is evidently the drift of the 
passage. Kent’s reward will be the old king’s 
approval. His service was, like Adam’s in ‘ As you 
like it,’ of the character which Shakspere calls— 
* The constant service of the antique world, 
When service sweat for duty, not for need,* 

In enumerating his own qualifications, Kent under- 
takes ‘ to eat no fish” Commentators explain this as 
equivalent to an assertion that he is a good Protestant 
Whether or | 


Act I., Scene 4. Lines 1—280. 


and won’t want to eat fish on a Friday. 
not this statement, put into the mouth of an ancient 
Briton, be too incongruous, we leave our readers to 


decide. The words may possibly have a different | 
meaning. May not fish have been at that time (as it | 
is to-day in London) the daintiest and most expensive 
of the foods required by a household? If so, then 
Kent, in saying that he did not require fish, might be 
recommending himself as a frugal minded servitor, | 
something like a modern. domestic who required no | 
malt liquor. In ‘ converse with him that is wise, we 
must note that converse means ‘ keep company with,’ 
not ‘discourse.’ In ‘Thomson we find— 
‘he who lonely loves 


To seek the distant hills, and there converse 
With nature,’ 


and again, Sir W. Scott says— 
* Conversing with the world, we use the world’s fashions.’ 


This sense of the word survives, too, in the name of 
the old action for criminal conversation (crim. con.). 
There are two or three elliptical sentences in this part 
of the play. Zo fight when I cannot choose, is short 
for ‘cannot choose but fight,’ that is, ‘when I have no 
option.” In Wot so young to love a woman for singing 
we must supply ‘as’ after ‘young. In ‘to dote upon 
her for anything,’ the anything signifies ‘anything and 
everything.’ The parallel present tense to ‘I am’ was 
long ‘I be.’ We have here ‘ Jf thou beest. In Who 
would 'st thou serve, the shocked grammarian detects 
the use of the nominative case where he would expect 
the accusative. But this is what we frequently meet 
with in Shakspere. Think what we may of it, the 
dramatist wrote ‘who would’st thou serve,’ and was 





not ashamed, 


When Oswald enters he is received with truly royal 
insolence. Oswald is a worthless varlet, but we feel 
that he receives rather hard measure at the hands of 
the testy old king and the able-bodied Kent. No 
doubt to Shakspere’s audience such treatment of a 
servitor bya king appeared quite natural and proper. 
Times have changed, not a little, since then, and the 
temper of mind which would enable a man to receive 
insults as the ordinary condition of his service is now 
happily rare. For ourselves we neither regret its 
decline, nor should we feel disposed to lament its 
extinction. Human nature has risen higher since 
such servility was manifested or expected. 


The unfortunate Oswald is rewarded with a choice 
variety of epithets: ‘Clotpoll,’ ‘mongrel,’ ‘slave,’ 
‘lubber,’ ‘cur,’ ‘dog,’ and other flowers of speech, 
being the reward of his servility. Itmmy be worth 
while to notice the meaning of /udber, The person 
on whom this epithet is bestowed may be interested, 
perhaps, in knowing that /udder is a Keltic word, 
closely akin to Jooby, lob, limp, lap, and other words, all 
of which contain the Aryan root /ad = ‘to hang 
loosely down.’ That, then, which constitutes a 
‘lubber’ is the quality of limpness, flabbiness, or 
flaccidity, whether bodily or mental, literal or meta- 
phorical. Clot-poll or clod-poll means ‘lumphead,’ 
the inuendo being that the person’s head is not a finely 
organised product of nature but a mere lump of inert 
matter. ‘The forms ¢o-d and ¢lo-¢ are an extension of 
clue, originally ‘a ball,’ by the addition of a suffixed 
-d or -t, Compare Lat. glomus, globus. 


Sc. 4 being rather a long one, we will now set down 
a few of the most remarkable expressions in tabular 
form, each of them with its equivalent in modern 
English :— 


Line 53, i the roundest 
manner 


In the most direct or plain- 
est manner (he gave a 
‘flat’ refusal), 

cannot be silent from 
considerations of duty. 


63, my duty cannot 1 
be silent 

65, thou but remem- 
berest me 


66, a most faint 
neglect 


you do but remind me. 
a very slight neglect. 


67, mineown jealous 
curiosity 


my own punctilious jea- 
lousy. 

A real (verus) intention, 
Pretence in Shakspere 
generally signifies design. 


67, 8, a very pretence 


82, bandy looks exchange looks (of ill will) 
or engage in a contest 
of ugly looks. 

o1, earnest of thy 

service 

94, you were best 

take my coxcomd 


payment in advance. 


you had better take my 
cock’s comb, 

If you cannot smile to suit 
the occasion (/,¢., just 
when you are expected 
to do so) you will be 
turned out before long. 


how now, mine uncle ? 


97-98, An thou canst 
not smile as the 
wind sets, thou lt 
catch cold shortly 


» 101, Hownow, nuncle? 
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Line 113-120, owest 


Learn morethan 
thou trowest 


Set less than 
thou throwest 


180, What makes that 
Srontlet on? 


189, ashealed peascod 

197, 8, put it on dy 
your allowance 

200, in the tender of a 
wholesome weal 


2, do you that 


offence which else 
were shame 


202, 3, that then ne- 
cessity would call 
discreet proceed - 
ing 
Te were left 
darkling ; 

Whoop, Jug 
This admiration 
is much othe 
favour 


deboshed 


259, disguantity your 
train 
240, depend 
256, 7, support the 
worships of their 
name 
» 271, Aer derogate body 
274, A thwart dis- 
natured torment 


ownest, art possessed of 
(owe and owz are fre- 
quently interchanged). 

Hear more than you believe. 
Don’t believe all that 
you hear, 

Stake less than the value 
of thy throw of the dice, 
(4. ¢«, be cautious in 
betting). 

What is the meaning of 
that frown which you 
wear like a_ frontlet? 
Compare ‘What make 
you here?’ for * what 
are you doing here ?’ 

a shelled (empty) peaspod, 

Advance it by your ap- 
proval, 

in caring for a sound ¢om- 
monwealth(weal = ¢om- 
monwealth, state fender 
of is the objective geni- 
tive). 

causé you annoyance, 
which under other cir- 
cumstances would be 
shameful. 

(annoyance) that neces- 
sity would then call dis- 
creet proceeding. 


we were left in the dark, 


Pull away! jog on! 

This (pretended) wonder 
is much of the same 
complexion (7. ¢., sort). 

debauched, Cf. ‘Tempest’ 
iil., 2,29, ‘thou deboshed 
fish, thou!’ 

curtail your retinue, 


remain as your dependents 

keep up the honour due to 
their name (worship = 
worth-ship). 

her dishonoured body. 

a perverse, unnatural tor- 
ment (or affliction). 


In the couple of hundred lines, or so, from which 


the above extracts are taken, we notice more _par- 
ticularly the following :—* Zhere’s a great abatement of 
hindness appears (58,9). Here, no doubt, there is an 
omission of the relative, the word which being under- 
stood between Aindness and appears, In a most faint 


neglect we notice an exception to the modern rule that | 


monosyllables may always be compared by inflexion 


(er and -est). It seems that in Shakspere’s time more | 


and most were used more freely, Compare O most 


small fault! in line 257. Notice the expression | 


‘ this two days’ (69, 70), instead of ‘ these two days.’ 
Evidently ‘two days’ is regarded as a collective ex- 
pression, like ‘week’ or ‘fortnight,’ and so takes an 





adjective in the singular. A word on the expression 
‘ to bandy looks, 82. ‘To ‘ bandy’ is a metaphor from 
tennis, not the modern game, of course, but the 
ancient, elaborate, and royal game, such as probably 
few of our readers have seen or are likely to see. 
Bandy = ‘to beat to and fro,’ or ‘to band the ball,’ 
What about the y? ‘There seems to be a French 
verb dander. Cotgrave says, se bander contre = to bandie 
or oppose himself with his whole power, to pursue with 
malevolence. 

From Lear’s address to Kent—‘ my friendly knave’ 
(line 90), we see that nave is a word that had at one 
time a nobler signification than it has now; in fact, it 
affords an instance of the ‘ degradation’ (to quote 
Archbishop Trench) which the meaning of many 
words has undergone. Any person with the smallest 
knowledge of German can call to mind the word for 
‘a boy,’ and may see at a glance how 4 and v are 
sometimes interchanged. In ‘you were best take’ (94) 
we have a confused construction, It seems to be a 
mixture of the two constructions ‘you had better 
take,’ and ‘the best thing would be for you to take.’ 

By coxcomb (which should be spelt cock’s comb) is 
meant a piece of red cloth worn by the. professional 
jester which resembled the comb or crest of a cock. 

It is' not difficult to see how ‘my nuncle’ was 
developed from ‘mine uncle.’ There is a little group 
of words in English which owe their origin to a 
similar mistake. For instance, ‘an adder’ ought 
really to-be spelt ‘a nadder’ (A.-S. m@ddre) and ‘an 
orange’ ought to have been written ‘a naranj’ (Persian 
word).. In-line 146, we have an allusion to the 
system of ‘monopolies.’ Monopolies were, in Shaks- 
pere’s time, common objects of satire. The student 
of English history will hardly require to be reminded 
of their prevalence under Elizabeth and James I, and 
of the fact that our system of patents is a solitary (and 
quite justifiable) survival of the monopoly system, 
When Shakspere wrote, the system of monopolies was 
rendered doubly odious by the corruption and rapacity 
of the courtiers, who commonly ‘ went shares’ with 
the patentee. 

The wretched doggerel which commences with— 

‘ Fools had ne’er less grace in a year’ 


calls, perhaps, for an explanation, The sense is better 
than the versification. There never was a time, says 
the speaker, when fools (7.¢., professional fools) were 
in less favour. The reason is that they were never so 
little needed, for wise men now supply their place. 

We have noticed that Lear (line 180) speaks of a 
frown as a ‘frontlet.’ Some few of our readers, pos- 
sibly, may be unaware that a frontlet was a forehead 
cloth used by ladies at night to render that part 
smooth. 

In not to be endured riots (193) we have a compound 
adjective of a kind which, though common enough in 
German, is not very often met with in English. The 
genius of our language is not very favourable to this 
style of compound, Darkling (207) is formed from 
dark by means of the adverbial suffix -/ing. There 
were many such words in the oldest English (¢. ¢., 
becling, backwards, and /edling = head to head. In 
the line ‘which they will make an obedient father’ 
(225) we are troubled with an awkward and perfectly 
unnecessary ‘which,’ ‘The relative is here dragged in 
as recklessly as ever it was in the speeches of Mrs. 
Sarah Gamp, a lady who, it will be remembered, was 
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habitually embroiled in her relations with the relative 
pronoun, A grammatical name may be found for its 
use in the ‘accusative of anticipation’ for, clearly, it 
means ‘as to which,’ or ‘with regard to which,’ 
Notice in ‘ men of choice and rarest parts’ (254) that 
the superlative termination belongs, of right, to both 
words. We should have expected the passage to be 
written ‘ choicest and rarest,’ 

In dike an engine (256) we have an allusion to that 
cursed engine of torture, the rack, a specimen of 
which is still standing, we believe, in the Tower of 
London, Such horrors have their uses, perhaps, in 
serving to remind us how modern a thing is our 
vaunted humanity, The rack was in frequent use in 
the reign of the great Elizabeth, and even now, in 
many dark places of the earth, 

* Man’s inhumanity to man, 
Makes countless thousands mourn.’ 
The feelings of horror which the sight of these relics 
excites now makes it difficult to realise the callous- 
ness of those to whom the infliction of so barbarous 
a punishment was once a familiar spectacle. 

By a mother’s pains and benefits (277) the poet 
means, we may suppose, her maternal trouble and the 
benefits which the mother confers upon her offspring. 
Shakspere’s description of filial ingratitude has become 
‘a household word,’ How often since these lines were 
written has their truth been acknowledged! For many 
a day to come, we fear, there will be those who know 
by experience— 

‘ How sharper than a serpent’s tooth it is 
To have a thankless child,’ 


(To be continued.) 
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The Haas Slojp. 
BY MISS J. WARREN, 


Inspectress of Infant Schools to the Leicester Board. 
(Continued from page 82.) 


Tue table of Sléjd subjects appended to my last 
paper will, I hope, have done much to convince my 
readers that a sort of Slijd carpentry is the best class 
of work to introduce into elementary schools. This 
is really what is to be understood by the Niiiis 
Slijd; it will be seen that any of the accompanying 
subjects may become a Slijd, but that no other can 
fill all the ten requirements. Herr Salomon found 
that the next favourite with the children was turnery, 
but turnery, though very fascinating as an employment, 
and admitting of a large variety of beautiful and useful 
models, fails to satisfy our claim, viz., that our Sléjd shall 
give general dexterity. The eye is confused in vision 
and dazzled by the repeated action of the wheel, the 
hands perform almost the same movements for every 
article, and the whole body is likely to suffer for the 
perpetual steady movement required. 

Sléjd carpentry differs from carpentry pure et simple 
by having some of the carver’s work together with that 
also of the lathe, but most of all it differs in being taught 
not by a,carpenter but by a schoolmaster, whose main 
object is to educate the hand of his pupil in this work, 
not to produce a perfect model. 

Speaking of the teacher reminds me that I did not 
quite finish my reasons on this point in my last paper, 
The Niiiis teachers urge beyond the reasons already 





alluded to, others scarcely so potent, yet deserving of 
our consideration. Zconomy, I may mention, ‘The 
Sléjd, if taught by special teachers, must receive special 
emolument. Men who have devoted their whole time 
to the acquirement of a subject will naturally look fora 
compensatory return, and this could only be guaranteed 
by paying a higher price for it than for the other subjects 
in the schools. ‘To those who may still be doubtful as 
to the advisability of employing an elementary teacher, 
and who will urge, as many in Sweden do, that a 
carpenter would be better, I would say, the carpenter 
is not the schoolmaster; in order to teach well; we must 
have studied the ways of children, A carpenter who can 
make a perfect work in his trade may not be able to 
simplify such a task to the child, indeed-he may in 
every other sense be most unfitted for such care 
and responsibility. The disastrous results of trade 
apprenticeships in the years gone by serve to justify 
the above remark. It is well known that where one 
can be said to impart knowledge and give instruction, 
thousands can do a work, and do it well, who are 
wholly incompetent to impart their craft. ‘Then again 
we shall remember Sléjd, while it is most certainly a 
handicraft, is also much more, and it being no special 
trade it follows that a tradesman may not deal with it. 

Let us for a moment glance at our table of rules, 
What shall we expect a carpenter either to know or 
care of such a rule as our fourth, or sixth, or eighth ? 
how shall he first in ‘ Ais own heart keep school; what 
shall he know of the graces of ‘ Love,’ ‘ Hope,’ and 
‘Patience;’ the more perfect a workman he is the more 
totally unfitted is he likely to be for the position. 
There is no doubt that the teacher is the right and 
fitting instrument of both this and all instruction that 
comes within the school curriculum, 

In Gottenberg the Slojd is taught by special teachers, 
and in some schools by craftsmen, these latter establish- 
ments we, in our visits for the purpose, noted specially, 
discovering them to be very inferior to those where real 
Sléjd teachers (picked from the ordinary school staff) 
were employed; the children at work were rougher, their 
simplicity and general school behaviour seemed to have 
passed from them, and a sort of premature manishness, 
greatly to be deplored, appeared to have crept in, 
If Sléjd is to be taught well we must adhere to our 
principles, and not put it into the hands of an ordinary 
workman. 

I have now to consider in detail the models, for which, 
rules have been. given, the children, and at what age 
they shall degin to work in the Slijd class ; the time per 
week necessary to devote to the subject ; the fools to be 
used ; and the locality of the special school, and how 
that shall determine the models. 

First. How shall we determine the age and sex, in 
connection with our Slijd. 

The parent establishment of Niiiis instructs both 
boys and girls, and generally the age of eleven is the 
guide for the start, but it must be understood this age 
is by no means arbitrary. One lady in Gottenberg, who 
had been a most ardent student at Niiiis, is now working 
a very successful infants’ Sléjd differing only from the 
Kindergarten in that the articles are really very useful, 
and require more skilful manipulation in the making, 
The denches in this interesting school were attached by 
a flap-like arrangement to the walls, and it was both a 
pretty and curious sight to witness the rapidity with 
which the metamorphosis was accomplished that 
turned an empty schoolroom into the neatest of 








160 THE PRACTICAL TEACHER. 


[June, 1886. 





workrooms; each child had his or her work in hand, 


and in less time than it takes me to write, it was as | 


busy as though to him life were real and earnest. 
I might write volumes on the moral effect of such 
training, remembering that I now am referring to 
children of the tender age of six years; but I must 
continue my somewhat broken remarks. Eleven has 


been found a suitable age, but another important | 


factor is that of probable time in the school. The 
children as they grow useful at home are often tempted 
to leave school, and in this the parents encourage them, 


discovered that Slojd became a sort of lure to keep the 


the schools in Stockholm the meetings occur but twice 
weekly, and for two hours per time. Lest two hours 
should be thought too long for one subject I would 
point out that the child not only has to recite 
instruction, he has at once to produce work, his tools 
take time in preparing; his bench, &c., have to be care- 
fully swept and arranged, and thus his actual working 
time occupies very little more than an hour at most. 
Niaiis, though taking at least seven hours weekly, is 
not below other schools in the purely intellectual studies, 


| and certainly far in advance of them in the Sléjd work 
finding their services useful in the home. It was | 


child at school, who from time to time would take | 
home a useful article, vide rule II. in our table. Thus | 


children are often retained in school after the permitted 
withdrawal, to give them the special advantages to be 
derived from their Sléjd course. Another reason for 
this age being chosen is that most children by this time 
have overcome the drudgery of the three Rs and can 
better afford time for manual labour. 

Girls are taught at Niiiis and in some other villages 


and towns round about (performing in all cases the | 
same operations as the boys), working side by side | 
with them, losing by this none of their simplicity and | 
sweetness, but tending to soften and humanize the | 


boys; and we who saw them together, with those who 
had taught them week in, week out, from day to 
day, doubted not that they were thereby learning very 
thoroughly the truth of the Old Book version of the 
woman being the helpmeet for the man, From one 
village railway station, six miles from Niiis, came to 
the class three children of the Station Master, two 


stalwart lads of thirteen and fifteen years of age, | 


bringing their sister, a bonnie girl of nine, who could 


put the whole of us to shame in handling a saw. | 


It was indeed a pleasant and an advanced sight to see 
these three working away at their models, and to 
reflect that this was only, after all, school—learning the 
great battle of life so pleasantly that they would in 
after years fail to remember the launch into the strife. 
If my readers are yet inclined to be cynical on the 
point of technical education for our schools, I 
would implore them to avail themselves of the first 
opportunity to witness such a sight—conversion must 
follow. 

Girls, especially in country districts, are enabled, by 
a year or two of Sléjd teaching, to do certain little 
offices about the house and ground adjoining that 
would otherwise fall to the lot of the father or son 
after they had returned wearied by the day’s toil. 

I am not quite prepared to advocate a general 
teaching of Slijd Carpentry to girls in towns, the 
subject wants studying, together with local difficulties 
and differences, before a conclusion can be safely 
arrived at, Certain is it that some sort of hand-work 
is sorely needed in our large schools, whether they be 
of the Higher, Middle, or Lower Class. We made 
special enquiries as to the effect of this labour on the 
physique of the girls and were assured that in no case 
had a child ever been withdrawn on the plea of 
inability to perform the work. The Swedish school- 
girl is certainly a first class specimen of healthy 
youth. It is a rare thing to see either deformity or 
diminutiveness amongst them. I will finish this 
paper by a reference to the time devoted to the Slijd 
class in Niiiis. The class met three times a week, for a 
little more than two hours each time, but in most of 





| 


| 
| 


and training. The part of day differs in different 
towns: thus, in Stockholm we visited some of the 
Slijd schools at night, while others were at work 
during the afternoon, and some had finished by twelve 
o'clock, but the prevailing time of day was the afternoon. 

Next month I shall give a list of the first fifty 
models in the set of one hundred forming the double 
course. ‘These models are arranged according to the 
locality and will therefore require alteration if not 
some adaptation, others may be substituted provided 
that they are such as to admit of the same tools and 
an equal number of manipulations, 


(To be continued.) 
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Animal Physiology. 


BY ARTHUR NEWSHOLME, M.D., AND C.S.S. (LOND.) 


RESPIRATION. 


One of the most essential results of the phenomena 
of Nutrition is the production of certain materials, the 
elimination of which from the system is necessary for 
the continuance of its well-being. The vitality of the 


| individual is speedily destroyed by those very sub- 


stances which are the products of vital functions, when 
these are allowed to circulate with the blood and 
accumulate in the system. 

Certain excretory organs however are 
provided, the essential function of which is 
to remove these waste and poisonous matters 
as soon as formed. ‘The skin, the liver, and the 
intestines are excretory organs in a minor degree, but 
the two essential excretory organs are the lungs and 
the kidneys. The lungs are concerned with the 
removal of carbonic acid, and the kidneys with the 
removal of urea,—the former being carried off as a 
gaseous excretion, and the latter dissolved in water ; 
the former representing chiefly the metabolism and 
oxidation of carbonaceous matters, the latter represent- 
ing the metabolism and oxidation of proteid matters. 

In considering the subject of respiration, it will be 
convenient to describe (1) the structure of the respir- 
atory organs; (2) the mechanical forces involved 
in the process of respiration; (3) the changes under- 
gone by the air; and (4) the changes undergone by 
the blood in respiration, 

Structure of _ 1 WO openings lead downwards from the 
the Lungs. Pharynx,—a posterior one passing into the 

cesophagus, and: an anterior one passing 
down to the respiratory passages. The windpipe and 
its ramifications being intended for the transmission of 
air, possess walls which are sufficiently rigid to keep 
them constantly patent, while the cesophagus is flaccid 
and collapsible. 


Excretory 
Organs, 
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The Jdarynxe or voice-box as seen in 
Fig. 46, is composed of a winged cartilage in 
front (the thyroid cartilage) supported on a 
circular cartilage (the cricoid), and having behind two 
small movable cartilages (the arytenoid cartilages). 
Across its upper opening the vocal cords stretch from 
front to back. ‘These are flat ligamentous bands 
covered by mucous membrane, which are fixed in 
front to the interior of the thyroid cartilage and behind 
to the arytenoid cartilages. Movements of the latter 
are effected by special small muscles, and at each 
inspiration by this means the space between the 
posterior parts of the vocal cords is increased, and thus 
air is admitted into the trachea. The space between 
the vocal cords is called the rima glottidis. 

The anterior and upper part of the larynx is protected 
by a small leaf-like cartilage, the epiglottis, which, 
during ordinary respiration projects upward, lying 
against the back of the tongue ; and during deglutition 
is pressed backward by the tongue over the larynx. 
Even in the absence of the epiglottis food does not 
find its way into the larynx, as the latter is pulled 
under cover of the root of the tongue during deglutition, 
and respiration is momentarily suspended. 

Passing down from the larynx is the 
trachea, a tube about 4} inches long and 
inch in diameter. It is incompletely sur- 
rounded in front and on the sides by horse- 
shoe shaped incomplete rings of cartilages, which reach 
about three-fourths of the way round the tube, the 
space between them being occupied by fibrous and 
elastic tissue, and behind them by unstriped muscular 
fibres chiefly transverse in direction. 


Passing into the chest, the trachea divides into two 
bronchi, of which the right is shorter and more 
horizontal than the left. ‘These tubes enter the lungs, 
divide and sub-divide in pairs, as seen in Fig. 46, until 


Larynx 


The 
Bronchial 
Tubes, 


\\) 
ai —thyroid cartilage 


Gf ——cricoid 


—_—— trachea 


right bronchus 
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bronchioles— 


the ultimate branches end in minute air-vesicles, The 
condition might be compared to a tree, from every part 
of which branches arise, and the minute twigs of which 
are connected with leaves; only. in order to render 
the analogy complete, the trunk and branches must be 
assumed to be tubes, and the leaves to be bags, 
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After penetrating the lungs, the cartilages cease to 
be ring-like, only existing as isolated plates, which in 
tubes of less diameter than ,\, inch, are altogether lost. 
The outer part of the walls of the trachea and bronchi 
and bronchioles, between the cartilaginous elements, 
consists largely of elastic fibres, which gives to the 
lungs their extreme elasticity, The muscular fibres 
which are also present are capable of spasmodic con- 
traction, and this may, when excessive, produce the 
phenomena of Asthma. ‘The mucous membrane of the 
bronchial tubes is lined by ciliated columnar epithelium 
and secretes a small amount of mucus, which in 
Bronchitis is greatly increased. 

The Lung The larger. and more minute bronchial 
Parenchyma tubes (bronchioles) already described 

merely serve as channels along which air 
is carried to the parenchyma or intimate structure of 
the lung, in which the essential changes of respiration 
occur. Following out one of the most minute bron- 
chioles (;}y to ;'; inch in diameter) it is seen to end 
in a pulmonary lobule (Fig. 47). 


Fig. 47. 
Pulmonary Lobule of Natural Size (A), and the same magnified 
18 times (7). 
a. Bronchiole. 4. ¢, d. ¢. Air-vesicles, 


This lobule consists of a number of cavities, called 
air-vesicles or less correctly air-cells, which communicate 
with one another and with the bronchiole from which 
they arise, 

The walls of the air-vesicles are the seat of the 
essential respiratory interchanges between the blood 
and the atmosphere. They contain numerous small 
elastic fibres, giving the lung substance great dis- 
tensibility and elasticity, a very important factor in 
expelling air from the pulmonary lobules directly the 
extensile stretching resulting from inspiration ceases. 
Interwoven with these elastic fibres is the richest 
capillary network found anywhere in the body, the 
spaces between the individual capillaries being 
narrower than the vessels themselves. Lining the air- 
vesicles are delicate scales of pavement epithelium, 
which are really in contact with the walls of the 
capillary blood-vessels. The only structural elements 
intervening between the blood and the air, are the 
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pavement epithelium of the air-vesicle and the thin 
wall of the capillary. The capillaries bring blood 
from the branches of the pulmonary arteries, which 
latter bring from the right ventricle of the heart the 
impure venous blood returned by the two Vene 
Cavx from every part of the body. 

The general anatomical structure of the lungs can 
be demonstrated in the sheep. In man the right lung 
weighs on an average 22 ounces, the left lung 
20 ounces. The lungs present a delicate pink colour 
in the young, though this tends to become more slaty 
afterwards. Each lung and every fragment of it 
however small will float on water, unless inflammation 
is present or respiration has never occured (as in 
still-born children). The lungs before birth look not 
unlike the liver and sink when placed in water. 

The .. The outside of each lung presents a beautiful 
shining surface owing to.the adhesion to it of 
a delicate membrane, This membrane forms 
part of a serous bag, the other layer of which is closely 
adherent to the inner wall of the thoracic cavity, and 
the space between them occupied by a small quantity of 
serous fluid, not amounting to a fluid ounce. The 
pleural cavity hardly exists in reality, as the lungs are 
kept by the pleurz in constant opposition to the chest 
walls, and the two layers of the pleural membrane are 
therefore in contact with each other. The pleura 
covering each lung is quite distinct from its fellow of 
the opposite side; and the space between the two 
lungs is occupied chiefly by the heart and the great 
vessels connected with it. 


( Zo be continued.) 
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The Elements of Mental and Moral Science 
us applied to Teaching. 


BY J. ADAMS, M.A. 
Lecturer of School Method at the Aberdeen Free Church Training 
Collegr. 


[These articles are specially written to meet the requirements of 
candidates who are reading for the certificate examination. } 


MEMORY AND ASSOCIATION. 


‘Memory is the power of retaining in the mind any 
act or state of the mind, and of recalling that act or 
state at will.’ The first clause of this definition refers 
to what has been called the scientific or retentive 
memory, while the latter clause marks out what is 
sometimes spoken of as the recalling or superficial 
memory. It is the latter that is usually understood 
by memory in school, and since it includes the former, 
inasmuch as we cannot recall what we do not retain, 
we need not lay any stress upon the distinction. 
Even in its ordinary meaning, however, memory has 
two modes of action, voluntary and involuntary. The 
former is called reminiscence or recollection, the latter 
reverie, 

Memory as a power of recall always acts in accord- 
ance with certain laws called the Laws of Association. 
These are equally valid in recollection and in reverie. 
In our day-dreams we let our memories have free play. 
We think of one thing, this suggests another, and so on 
till the end of our dream = quite forgotten the 
beginning. So in ordinary conversation. We begin 
about the weather, and we may end anywhere, yet our 





course is throughout guided by fixed laws. In 
recollection, on the other hand, we wish to remember 
something, and set our mind to work in accordance 
with what we know of these laws. We wish to recala 
date which we are sure our mind retains, so we think 
of all the things that happened about the time in 
question, in the hope that some of them will suggest 
the date required. 

Many distinct Laws of Association have been 
enunciated, but they may be all reduced to two* (a) 
the law of Contiguity, and (4) the law of Similarity and 
Contrast. By the first law any two ideas which have 
existed together have the power of mutually recalling 
each other. Keepsakes owe their value to this law. 
The thing and the person once co-existed as ideas in 
the mind: so soon then as the idea of the thing enters 
the mind does the idea of the person follow it. In 
the same way the idea of any particular time recals 
the idea of the time immediately before or after. The 
cause suggests the effect, the container the thing 
contained, so that the rhetorical figure metonymy is 
based upon the action of this first law, and is therefore 
clearly distinguished from metaphor with which it is 
often confounded, and which depends upon the 
second law. The law of Similarity and Contrast is 
distinguished by the fact that the ideas need never 
have co-existed in the mind before. A very hot day 
calls up the idea of a very cold day, a dwarf suggests a 
giant. All our ‘might-have-beens’ derive their force 
from the action of this law. All memory work in 
school must be so conducted as to obtain the greatest 
amount of help from these two laws. 

There are two distinct sets of things to be 
remembered: (a) those in which ideas alone are 
concerned, and (4) those in which the form of ex- 
pression must be also retained. The latter are the 
appropriate subjects for rote work. Learning by rote 
may be defined as the process of committing to 
memory any conibination of words or symbols. It 
does not imply either knowledge or ignorance of the 
meaning. long ago memory was much overrated as 
an educational instrument. In the absence of books 
the man with the best memory made the greatest 
progress. In these days we have gone to the opposite 
extreme, and are accustomed to speak contemptuously 
of ‘mere memory work.’ Some writers even go the 
length of maintaining that memory and intellect vary 
in inverse ratio. To this theory facts are quite 
opposed. But apart from theory there are certain 
things which must be got up by rote. Arithmetical 
tables, the letters of the alphabet, the days of the 
week, dates, must be prepared by rote, for no amount 
of reasoning can enable us to say in the first instance 
which day follows Monday, or in which year Harold 
was killed. Geographical lists must be got up in the 
same way, but when we come to arithmetical and 
grammatical definitions there is some doubt. Even 
here, however, experienced teachers are almost unani- 
mous in maintaining the utility of committing at least 
the ‘key’ definitions of a subject. Finally, passages 
of standard merit in prose and verse are worthy of 
being committed to memory. But it must be clearly 
understood that they are learned by rote, because they 





* These may be reduced to one, the law of Totality. When 
we think of a giant and a dwarf we really think of them in 
reference to an ideal totality, a unit of size. This, however, 
is of little practical importance to the teacher. 
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improve the taste and increase the vocabulary, and 
not to exercise the memory. ‘Teachers formerly made 
the mistake of giving their pupils anything to learn by 
rote, because it was ‘good for the memory,’ They 
have now found that the memory can only contain a 
limited amount, and that anything of no practical use 
is really a hindrance to education, while to make 
children learn bad verse is not only to exhaust useful 
memory force, but to vitiate the mind. Better to 
learn the alphabet backwards than the drivel which in 
too many of our school books passes for poetry. 


Rhyming Geographies, Histories and, Grammars 
are, as a rule, pernicious. The verse is so bad as 
utterly to vitiate the taste: the amount of padding is 
so great in proportion to the facts communicated that 
the mind is burdened with useless and often mis- 
applied words: and they give a distorted idea of the 
subject because each fact appears not where it ought, 
but where the versifier finds it convenient. The 
following are from one of the best of such works, 


The states of Northern Germany 
Are twenty-one in number, 

Whose names need not be told at length 
The memory to encumber. 


The Southern half’s a triangle 
Of greater elevation, 

With several lofty peaks that reach 
The line of congelation. 

In the first stanza ‘There are twenty-one states in 
Northern Germany’ is expanded into a clumsy 
sentence of twenty-two words; in order to remember 
eight words we have fourteen words of padding. The 
second stanza demands a mis-pronunciation of 
‘triangle, and implies a considerable knowledge of 
English, The boy who knows the meaning of 
elevation and congelation is beyond the need of a 
rhyming geography. 

Cases in which rhyming is of value are those 
permitting the rhyme to fall upon the words to be 
remembered. The prepositions which govern the 
ablative in Latin may be easily remembered from the 
well known rhyme. and the following couplet has 
proved of great service in preventing confusion, 


‘In March, July, October, May, 
The nones were on the seventh day.’ 


And generally, where certain terms are liable to be 
confounded a short rhyming formula may be used. 
The following stanza, though far from elegant, is 
accurate, and is expressed almost as shortly as it could 
be in prose. 

‘In the first person simply shad? foretells ; 
In will a threat or else a promise dwells. 


Shall in the second and third does threat ; 
Will simply then foretells the future fate.’ 


Lists of words may be often remembered by making 
a word of their initial letters. This receives an 
historical illustration in the ‘Cabal.’ In the same 
way the syllable ‘Chon’ serves to group together the 
four essential chemical elements in organic matter,— 
Carbon, Hydrogen, Oxygen and Nitrogen. But this 
principle, if carried to any length, defeats its object. 
The most legitimate sphere for such mnemonics is to be 
found in those cases where we remember perfectly 
that a certain term must be applied to one of two 
things, but cannot decide to which.. Thus everybody 
knows that one coast of India is called Coromandel 
and the other Malabar, and that one of the terminal 





peninsulas of Italy is called Apulia and the other 
Calabria, yet very few can place these names correctly. 
But by remembering that Coromandel and Calcutta 
are on the same side of India, and that Calabria is the 
bigger word and also the bigger peninsula we get rid 
of the confusion. Such aids, however, should not be 
sought if reason can assist us toa decision. ‘Thus the 
snow line is higher on one side of the Himalayas than 
on the other, but a little thought is enough to show 
us that the higher line must be on the northern and 
drier side. 


Memory is most active between the ages of seven 
and ten, yet a man of twenty-five will learn a language 
quicker than a boy of ten. ‘The reason is that while 
the boy’s memory is more active it has less material to 
work upon. We have seen that all knowledge is 
knowledge of relation. The more ideas we have the 
greater the number of relations within our knowledge. 
Ideas were represented by an old philosopher as being 
supplied with hands and feet by which they lay hold 
of one another. By this metaphor we can understand 
how a child provided with few ideas is not so capable 
of retaining a new idea as a man with a well stocked 
brain.* Our main work in cultivating the memory 
must then be to present each new idea in as many 
different relations as possible; but after being thus 
presented it should be finally handed over to the 
memory in one definite form. We may spend an 
hour most profitably in giving to a class a dozen 
different answers to the question ‘ What is a noun?’ 
but unless we finish with a clear, concise, and com- 
paratively exhaustive definition there is confusion, and 
the memory suffers. 


Secondly, since memory appears to vary directly as 
the attention bestowed upon a subject, we must have 
recourse to all available means of concentrating con- 
sciousness. A certain amount of attention seems 
necessary to ensure the retention of an idea: this 
attention may be given at once, as 1s the case in those 
exceptional memories we sometimes read of, or it may 
be given a little at a time, as is usually the case. Few 
of us have such a power of concentrating our attention 
as to remember in their order any 500 disconnected 
words once read over to us, yet most of us can 
remember certain things in which we were very much 
interested without having them repeated. A man 
does not need to fall into the water twice to remember 
the sensations of drowning. By associating pain or 
pleasure with a subject we arouse the attention and 
therefore aid the memory. Both pain and pleasure 
however may be used in excess, and the child will 
then remember the pain or the pleasure and forget the 
lesson, ‘The teacher can almost never depend upon a 
single impression upon the mind. Lefetition is ab- 
solutely necessary: not the ‘vain repetitions’ too 
common in our junior classes, but the rational exercise 
of the power of recal. In howling out ‘a-n-d and’ 
five or six times the pupil ‘finds that he does not need 
to attend after the first yell, so all the attention given 
to the word is the first look. All that follows defeats 
its object by relieving the attention. By pointing to 
different words in succession, but always in a different 
order, we ensure a new exercise of the attention each 





* It is worthy of note in this connection that it is much easier 
to learn lists of the meanings of nouns than of verbs in a foreign 
language, because the verbs are more abstract, and therefore 
necessarily possess fewer relations. 
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time. Repetition in the higher classes need not take 
the form of bare iteration at all. 


same answer is correctly given to several forms of the 


same question—of course not asked in unbroken | 


succession—it is more deeply impressed upon th 
memory by the force of the aroused attention. 


Thirdly, the teacher may greatly aid the develop- | 


ment of the memory by selecting the materials upon 
which it is to act, 
much work, and see that it is done. 


difficult as to a simple word in dictation. 
most rigid impartiality he says ‘c-a-n can’ five times 
over, and v-i-l-l-a-g-e exactly as often. 
knew before, and the latter will probably appear next 
day as ‘ villiage.’ 
definite instructions, and it will be found a good plan 


to mark the difficult words by a single line drawn | 
under them, and the most difficult words by a double | 


line :—the former to be spelt over ten times, the latter 
fifteen. 
read over once carefully, then certain places marked 
by the teacher should be re-read once, and certain 
others twice. 
school books is an important aid in this matter. 
establishing a fixed order in treating certain oft-recurr- 


ing questions, we free the mind from the labour of | 
arrangement, and leave the attention free to fasten | 


upon the particular facts. Thus the parsing of a word 


should always follow a fixed form: in learning the 
towns in a county or country we should always start | 
from the same point of the compass, and follow the 


same direction. 


fore strengthening the memory. A specimen skeleton 
answer to the question ‘give an account of the Battle 
of —’ might be. 


Cause.—(a) ultimate cause, (4) immediate cause, 
Circumstances, —(a) date, (6) place, (¢) Commanders, 
(a) numbers engaged, (¢) nature of the fighting. 
Results. —(a) which side victorious, (4) losses, (c) results 

on the campaign. 


Battle 


A fourth and very important aid to the memory is | 


fo enlist as many of our senses as possible in the 
acquirement of a particular fact. It is easier, and 
therefore better, to learn verses by repeating them 
aloud, and this method is condemned solely on 
grounds of convenience. So the geography lesson 
prepared without the map is much less easily remem- 


bered than when the eye has actually seen the relative | ™ acu = 
| Thus in his ‘Tempest’ Shakespeare gathers together 
| certain conceptions which harmonize well together, 


position of the different places. No amount of reading 
can equal an elementary experiment in fixing the facts 
of physical science in the memory, while the immense 


importance of the blackboard is due to the power it | 


gives of adding the evidence of the sense of sight to 
that of sound, 


IMAGINATION, 


IMAGINATION is the faculty of making combinations | 


of previously existing conceptions. As conception is 


freer than perception, so is imagination freer than | 


conception. Ina concept we find a group of qualities 
which really exist combined in the way we conceive 


them, but imagination groups together qualities which | 
Thus conception | 


may not be found together in nature. 
gathers together all the qualities which go to form our 
idea of horse, and all those which are implied in the 


The same question | 
may be thrown into many forms, and each time the | 
' are horses, but there exists no such animal as the 


It is not enough to give out so | 
A child, if left | 
to himself, will give the same amount of attention toa | 
With the | 
The former he | 


Children are exceedingly fond of | 


So in the History lesson the whole should be | 


The difference of type in many of our | 
By | 


We have thus skeleton answers ready | 
made, leaving the attention untrammeled, and there- | 


| something out of nothing. 


| combinations of concepts. 


| as well as love when he said that Miranda 


idea of man; but imagination groups those qualities 
afresh, and gives us the entirely new idea of a centaur 
or man-horse. There are men in nature, and there 


half-horse half-man called a centaur. 

It thus appears that imagination and conception have 
much in common. Indeed, there is a lower kind of 
imagination which is merely a looser kind of 
conception, and may be called conceptive imagination. 
In studying Geography and History we are said to 
exercise ouf imagination in placing before our minds 
a picture of places and events that have never come 
within our actual experience. Here the mind is not 
free, for it gets certain facts, and its work lies in 
combining them in accordance with what experience 
has shown to be the laws of life. We make for 
ourselves neither the facts nor the laws in conformity 
with which we combine them. 

In scientific hypothesis we get a step farther. The 
facts are given but we must discover the law according 
to which they must be grouped. It is on this ground 
that Mr. Green, the geologist, claims pre-eminence for 
his favourite science as a means of cultivating the 
imagination. The practical geologist points out 
certain phenomena, and we must imagine a previous 
state of the world which would give rise to just such 
phenomena. Experience proves that in thus imagining 
the mind is so far free, for from the same facts different 
men imagine different conditions of the world. Yet 


_ the imagination is not perfectly free, for its results 


must agree with the facts. 

The second and higher kind of imagination is called 
plastic or creative imagination, and is distinguished by 
its greater freedom. It isthe chief quality of a great 
poet. But though we often speak of poetic creations, 
the imagination is not creative in the sense of making 
The highest poetry 
introduces no new concept, and its claim of making 
something new is justified only because it makes new 
The whole world of 
concepts lies open to the poet, and his skill lies in 


| making such a selection as will form the most 


harmonious and striking combination, The very word 
poet, like its old English equivalent ‘ Maker,’ implies 
creation, and is not so true a designation as the old 
French Troubadour and Trouvére, words which signify 
Finders. 

Even the highest form of imagination is not without 
restrictions. If the results of the conceptive imagina- 
tion must agree with facts, the results of the plastic 
imagination must be consistent among themselves. 


and form a striking whole. Prospero, Caliban, Ariel, 
and Miranda are compounded of concepts never found 
in combination in real life. Ferdinand spoke science 
was 
‘Created of every creature’s best.’ We must not 
apply the laws of physical science, and complain that 
Ariel could not exist; our only question must be, is 
Shakespeare’s ideal world true to itself or is one part 
inconsistent with another ? 

This higher form of imagination is often regarded 
with suspicion by teachers and parents. They 
remember that ‘the imagination of man’s heart is evil 
from his youth,’ and are therefore unwilling to give it 
scope. There is no doubt that the imagination is 
often over indulged, and since the wonderful increase 
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of story-books for the young the evil is increasing. 
Day-dreaming and discontent are the natural results of 
excessive story reading; and the imagination is held 
responsible. But nature has rendered this ‘busy 
faculty’ very powerful in childhood. Children are 
always imagining they are somebody else. There is 
no commoner expression in the playground than :— 
‘You should be so-and-so’: a grandmother, a soldier, 
a policeman ; and the character is kept up throughout 
the game. We have all seen boys so lost in their 
imaginings as to run round the playground going 
through all the movements of swimming or riding, 
till in their forgetfulness of reality they stumble against 
something ; and everyone must admit the stretch of 
imagination required to regard the poor child’s bundle 
of rags asa doll. Since, then, this faculty is naturally 
so powerful, we must regulate it rather than seek to 
suppress it. Its excessive action may be avoided by 
the due cultivation of the reasoning faculties. An 
intelligent lesson in Arithmetic once a day will do 
infinitely more to restrain the morbid exercise of the 
imagination than any number of prohibitions, 

To cultivate the imagination in the lower classes 
vivid ‘picturing out’ it necessary. An ostrich, for 
example, may be so clearly described that each child 
has conjured up an image something like the reality. 
A picture is then shown for the purpose of testing the 
accuracy of each image. Regular practice of this kind 
rapidly trains the conceptive form of imagination. 
To cultivate the freer form the teacher may personify 
the letters of the alphabet and other inanimate objects, 
and, in the intervals between harder work, may speak 
of the letters and of the balls in the frame as persons, 
The imagination is passively exercised in listening to 
the teacher telling stories, while in explaining pictures 
it works actively.. There is no better method of at once 
maintaining the attention and cultivating the imagina- 
tion of children than to show them a picture, and ask 
them to tell the story it may be supposed to represent. 
The passive method of training the imagintion in the 
higher classes is found in the reading and explaining 
of passages from the poets and novelists. This is 
unfortunately often aided in a very undesirable way by 
home reading. Our only safeguard against the penny- 
dreadful, and the namby pamby story book, is to see 
that our pupils get healthy books to satisfy a healthy 
desire. 

We cannot give an exhaustive list of imaginative 
works suitable for our boys and girls, but we may safely 
recommend for boys Ballantyne’s and Kingston’s 
stories. They are exceedingly interesting, perfectly 
pure, and are marked by a manly tone throughout. 
Books of adventure and travel like Burnaby’s ‘ Ride to 
Khiva,’ and Lady Brassey’s ‘ Voyage of the Sunbeam’ 
are to be commended, and even the wonderful tales 
of Jules Verne are not to be condemned, for though 
their science is absurd they create a desire to know 
the real powers of nature. Of course no boy’s library 
is complete without Robinson Crusoe. Many of these 
books are as interesting for girls as for boys, but for 
gitls the stories of A.L.O.E. are specially suitable. 
Many competent authorities recommend the ‘ Daisy’ 
series of stories. Miss Wetherell’s stories are wonder- 
fully popular among girls, Miss Edgeworth and Mrs. 
Hall are equally satisfactory as story-writers,and nothing 
could be more suitable for all sorts of children than 
the admirable works of Miss Ewing. Biographies and 


Narrative Poetry are interesting to most children, | 





In the way of periodical literature there are many 
semi-religious monthly magazines. Besides these we 
may recommend Little Folks, Harper's Young People, 
The Boy's Own Paper, The Girls Own Paper, and 
The Scholar. 

But the imagination may be actively exercised in 
the higher classes. When some skill has been 
acquired in the use of the merely mechanical elements 
of composition, descriptions of imaginary events and 
places may be demanded. Most children do not care 
to describe imaginary places, for they have very little 
material to work with, but they describe imaginary 
events with real pleasure. No better work can be got 
from a class of ordinary intelligence than on suth 
subjects as ‘ Auto-biography of a Schoolmaster’s Cane,’ 
‘History of a Ring told by itself,’ -‘ Reflections of a 
Tramway Horse.’ The children enter into the spirit 
of such compositions, get rid of the notion that they 
are doing a task, and let their imagination have full 
liberty. ‘This may be varied by telling half of a story, 
and asking the pupils to write out the other half at 
home ‘out of their own heads,’ With the highest 
class verse is sometimes attempted. This exercise 
trains the ear in respect of sound and time, and 
cultivates the taste. But the mere fact of so much 
attention being demanded for the technical details 
prevents verse making from having any claim to develop 
the imagination. 

(To be continued.) 
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Chemistry of the Hon-Metallics. 


[This series of articles, whilst dealing with the subjects 
required by the University of London for the Matriculation 
Examination and with those required at the Elementary Stage 
of the Inorganic Chemistry (Branch X.) Science and Art 
Department, is intended as a practical guide to the philo- 
sophical and systematic study of the non-metallics. ] 


CHAPTER XXIII. 
PHOSPHORUS (continued) COMPOUNDS : OXIDES, ACIDS. 


z. The chief mixture is that used in matches. 

F. Compounds with oxygen. 

PHOSPHORUS SUBOXIDE. 

(a) PO, 

(6) 140. 

(c) (1) By exposure of ordinary phosphorus under water 
to light. 

(d@) (1) A solid powder. 

(2) Yellow-white. 

(3) 4) se hd, : 

(5) Becomes red on subjection to the action of heat. 
A temperature of 300° does not alter it. 


(6) 


PHOSPHORUS OXIDE. ( Theoretical.) 

(a) P20. 

(4) 78. 

(c) Not yet isolated. re : 

(d) Of theoretical importance, as it is the basis, theo- 
retically, of one of the acid compounds into which 
phosphorus enters. 

P°O + 3H’O = 2H,PO* (hydrogen hypophosphite) 
73 + 54 = 132. 
HYDROGEN HYPOPHOSPHITE. 

(a) HPH*O*. This is the rational formula. H*PO? 
would be the empirical. This rational formula is used, 
because only one of the three atoms of hydrogen present 
in the molecule of this compound is replaceable by a 
metal. Hypophosphorous acid is monobasic. 
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(3) 66. 


(y) i. Warm barium hydrate with phosphorus. Barium 
hypophosphite and hydrogen phosphite are formed. The | 


former compound treated with sulphuric acid yields the 
insoluble barium sulphate and hydrogen hypophosphite. 
ii, 3BaH*O*? + 6H*O + 8P =x 3Ba2(PH*O") + 2H®P 
$13 +108 + 248 8o1 + 
Ba2 (PH*O*) + H,SO,= BaSO, + 2HPH*0? 
267 + 98 233 + 132. 
(8) A liquid that readily combining with oxygen to form 
the higher acids, is a good reducing agent. Heated it 


decomposes into hydrogen phosphate and hydrogen | 


phosphide. 
2HPH*O? = H®PoOt + HP 
132 = 98 + 34 


2 vols, 


PHOSPHORUS TRIOXIDE, PHOSPHORUS OXIDE, 
PHOSPHORUS ANHYRIDE. 

(a) P*0*. 

(6) 110, 

(c) Burn phosphorus in a limited supply of air or oxygen. 
4P + 30? = 2P°0% 
124 + 96 = 220 

(d@) (1) Solid 

(2) With garlicy odour; white, 

5 = s 
3. 55, or 14°47 


4. Very deliquescent. It combines with water readily, 


with great evolution of heat and the formation of hydrogen 


phosphite or phosphorus acid. 
PO? + 3H°O = 2H?PHO* 
110 + 54 = 164 


HYDROGEN PHOSPHITE. 


a) H*PHO*, This is the rational formula, as of the 
three atoms of hydrogen only two are replaceable by 
metals, 

(8) 82. 

(y) Place melted phosphorus in water; pass through 
the water chlorine gas. ‘This compound and hydrochloric 
acid results. 

2P + 3CP + 6H°O = 2H?PHO® + 6HCI 
62 + 213 + 108 = 164 + 219. 

(2) i, Solid. In the shape of crystals, Melts at 74°. 

ii. Odourless, colourless. 

iii. 

iv. Deliquescent. 

v. Heated, it breaks up into hydrogen phosphate and 
hydrogen phosphide. 

4H2PHO* = 3H*®PO* + HP 
323 = 2904 380+ 34 
2 vols. 
vi. Acid. 


PHOSPHORUS PENTOXIDE, PHOSPHORIC OXIDE, 


PHOSPHIC ANHYDRIDE. 

(a) P°O'" 

(6) 142. 

(¢) Burn phosphorus in excess of air or oxygen. 

2P? + 50? = 2P°O° 
124 + 160 = 284 
10 vols, 4 vols, 

(d) (1) Solid: powder, 

(2) Without odour or colour; soft. 

(3) 

(4) Very soluble in water, with much evolution of heat. 
This compound unites with water in three different pro- 
portions. 

O° + 3H°O = 2H*PO4 (hydrogen orthophosphate) 
142 + 54 = 196 

PO + 2H*°O = H*P*O’ (hydrogen pyrophosphate) 
142 + 36 178 

POs + HO 2H PO®* (hydrogen metaphosphate) 
142 + 18 160, 


| the solution, Or 








HYDROGEN ORTHOPHOSPHATE, op9o¢ (orthos)= 
ordinary. COMMON PHOSPHORIC ACID, 
(a) H?PO*, 


(8) 98. hi, ’ 
(y) i. Dissolve ays pentoxide in water, and boil 
eat either hydrogen hypophosphite or 
hydrogen phosphite. 
ii, For symbols of these three reactions, see above. 

(8) i. Liquid. 

ii, Syrupy, colourless. 
iii, 1°2. 
iv. Mixes readily with water. 
v. 

vi. Tests 1. + BaCl* = white precipitate. 
2(Na®PO*) + 3BaCl* = Ba®2PO* + 6NaCl 

328 + 624 = 601 + 351. 
(2) + AgNO*(in neutral solution) = yellow precipitate. 
Na®PO* (c.g.) + 3AgNO, = Ag*PO* + 3NaNO? 
164 + 510 =419e + 255. 

(3) + albumin (white of egg) = no result. 

The salts of this acid are called orthophosphates, or 
commonly phosphates. The formula of hydrogen ortho- 
phosphate is H*PO*, because the acid is tribosic, or all 
three of the atoms of hydrogen are replaceable by metals, 
one, two, or three of them may be thus replaced. 

H®PO* - Hydrogen orthophosphate. 

HaH?Pot + Sodium di-hydrogen phosphate, 

Na*HPO* .« Disodium ot 

Na®PO* - Sodium Pr 
Ca®2PO0* . Calcium phosphate. 

NaH*‘NHPO!, Sodium ammonium, hydrogen phosphate. 


The third compound in this list, rhombic sodium 


| phosphate, is the source of all the three forms of 
| phosphoric acid. As all sodium salts are soluble, it is 


necessary to replace sodium by some other metal whose 
salts are less soluble, and can therefore be easily separated 
from the hydrogen orthophosphate, or other acid that is 


| required. The symbols of the reactions in each case 


should be enough to enable the student to understand 
what occurs. 
Na*HPO! + NaHO = Na®PO* + H*°O 
142 + 40 = 164 + 18. 
2Na®PO! + 3Pb2(NO*) = Pb,2PO0* + 6NaNO# 
328 + 993 = 811 + 510, 
Pb*2P0* + 3H?S = 3PbS + 2H®PO! 
811 + 102 = 717 + 196. 
HYDROGEN PYROPHOSPHATE, tTup (pur) = fire. 
(a) H*P*0?, 


(8) 178. P 
(y) Heat hydrogen orthophosphate and drive off one 


| molecule of water. Or heat di-sodium hydrogen ortho- 
| phosphate (the rhombic phosphate). 


2Na*HPO* = H°O + Na*P?07 
18 + 266 
2Pb*P20" + 4NaNO# 
88 + 340. 
2PbS + H*P?07 
478 + 178, 


Na*P?07 
2 
Pb*P?07 


Hunn 


(8) i. Solid. 
ji, Glassy in appearance. 
iii, 
iv. Soluble in water. 
v. Heated, it becomes hydrogen metaphosphate. 
vi, 
Tests for Pyrophosphates. 
(1) + BaCl = no precipitate. 
(2) + AgNO* (in neutral solution) = white precipitate, 
NaHP*0’ (e.¢.) + 4AgNO* = Ag*P20? + 4NaNO? 
266 + 680 = 606 + 340. 
(3) + albumin = no result. 


HYDROGEN METAPHOSPHATE, /eT@ (me/a) = after, as 
it was the last found. 


(a) HPO®*, 
(8) 80. 
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(y) Heat hydrogen phosphate very strongly, driving off 
two molecules of water. 
Or, Na"HPO* + H®PO* 


142 + 98 
NaH?PO! heated 
120 
2NaPO* + Pb2NO* 


204 + 331 
Pb2PO* + HS 


i _. 365 + 34 
(8) i. Solid. 
ii, Colourless: glossy, whence its name, glacial phos- 
phoric acid. 


2NaH?PO* 
240. 
H°O +NaPO* 
18 + 102 
Pb2PO? + 2NaNO* 
65 + 170, 
bS+ 2HPO* 
239 + 160, 


ee 


iii. 

iv. Very soluble. 

v. Its solution heated becomes hydrogen ortho- 
phosphate. . 


Tests for Metaphosphates. 
vi. (1) + BaCl* = white precipitate. 
2NaPO5(e.2.) + BaCP? = Ba(PO*)? + 2NaCl 
204 + 208 = 295 + 117. 
(2) + silver nitrate = white precipitate. 
NaPO* (¢.g.) + AgNO® = Ag + NaNO* 
102 + 170 = 187 + 85. 
(3) + albumin = coagulation of the albumin. 
EXAMPLES ON THE COMPOUNDS OF PHOSPHORUS, OXYGEN, 
AND HypROGEN, (.Solved.) 
(122) What is the percentage composition in elements of a 


mixture of 33 grams of hydrogen 9: a em aes 82 grams of 
hydrogen phosphite, 196 grams of hydrogen orthophosphate ? 


In 66 grams HPH?0? are 3 grams H, 31 grams P, 32 grams O 
31 32 


3. 
I gram os are % a 


3X 33 


_ ae 66 
31X33 32X33 
66 





In 82 grams H2?PHO* = 
0 OS op HPO = 


» Igram ,, = 58 
—3xX196 
08 o*. 98 

= ” 62 ” 
33 + 82 + 196 = 311 


*, ingul | a of the mixture are 10} grams H, 108} grams P, 
192 grams 


” 


66 
3 
2 
3 
3 
3 


9 


” 196 grams ,, 





21 217 


‘axgu 6” «Sx gat” 


in I gram 
er ” ” 2x 311 


192 
re grams O 


- _ 2100 
in 100 grams, 7 
grams O 

= YY 4 H, 3 aye P, 61 222.0, 

31r 311 FLL 
(123) How much caustic soda is needed to convert 35} 

grams of rhombic sodium phosphate into the trisodium 
phosphate ? 

142 grams Na*HPO* require 





40 grams NaHO 
requires ie 
142 ” 


40X71 _ 
we" 10 grams. 
EXERCISES ON THE COMPOUNDS OF PHosPHORUS, OXYGEN, 
AND HypDROGEN, (For Solution.) 
(128) Find the weight of water nece to turn 284 grams 
of phosphorus pentoxide into each of the three kinds of phos- 
phoric acid respectively . ° . 36,72, 108 grams. 


(129) How much phosphorus by weight is present in 31 
grams of calcium phosphate? . . . «. 62 grams. 


I gram 6 


354 grams és require 


(130) What weight of water is given off on heating 30 grams 
of sodium di-hydrogen orthophosphate, and what weight 
of lead nitrate is needed to decompose the metaphosphate 
formed? , ° ty 44 grams Heo ; 413 grams Pb2NO’. 








CHAPTER XXIV, 
COMPOUNDS OF PHOSPHOROUS WITH 
HYDROGEN : HYDROGEN PHOSPHIDE, PHOSPHORETTED 
HYDROGEN. 


Of this compound there are three forms, a gas, a liquid, 
and a solid, They have respectively the formule H*P, 
H?*P, HP®. 

The first only will call for special notice. 

(a) H*P. 

(4) 34. 

(c) First PREPARATION.—- From hydrogen hydro- 
phosphite. See page . 

SECOND PREPARATION.—From hydrogen phosphite. 
See page 

THIRD PREPARATION.—From barium hydrate, phos- 
phorus and water. 

The apparatus used is represented in Fig. 49. The flask 
contains the hydrate and the phosphorus, The air in the 
flask ought to be driven out by a current of carbon dioxide 


Fig. 45. 
before heat is applied. As the bubbles of gas reach the 
surface of the water in the trough, and they catch fire, the 
— pentoxide, formed by the burning of the 
ydrogen phosphide, ascending through the air in rings. 
(2) The symbols of the reaction are given on page. 
But as caustic potash is often used instead of the barium 
hydrate, the symbols of the reaction when potash is used 
are appended. 
3KHO'+ 3H°O + 4P = 3KPH?0? + H'P. 
168 + 54 + 124 = 312 + ‘a 
2 vols. 


(d) (1) Gas: not very difficult to liquefy. 
(2) With the smell of decayed fish : colourless. 
17 
17,0r —“., 
(3) 17, or | +47 
(4) Little soluble. 
(3) Not inflammable, unless some of the hydride with 
formula H?P is present. Then ' 
2H°P + 40? = 3H°O + P20? 
68 + 128=54 +1 
4 vols, 8 vols, 2 vols. 
(6) Exposed for a long time to light, the yellow solid 
(HP?) is deposited on the sides of the containing vessel. 


EXAMPLE ON HYDROGEN PHOSPHIDE, (.Solved.) 
(124) What volume of oxygen is required for the burning of 
100 ¢.c, of hydrogen phosphide ? 
4 vols, H'P need 8 vols, O 
1vol. ,, needs of 


100 yols. ,, need r 0 200 CL. 


EXERCISE ON HyDROGEN PHospHIpE, (For Solution.) 
(131) 25 c.c. of hydrogen ——- are burnt by aid of 
20 c.c. of oxygen. What volume of which of the gases is in 


excess? . ° ‘ . ° : ‘ 1§ C.C. of H®P. 
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CHAPTER XXV. 
PREPARATION, PRO- 


SILICON (SILEX IS FLINT). 

PERTIES. SILICON DIOXIDE. 
A, Si. 
B. 28. 


C. PREPARATION.—F rom potassium silico fluoride. 

(1) Heat this salt with potassium or sodium, Fluorides 
of the metal or metals result, and silicon is formed. By 
means of water dissolve out the fluorides and silicon is 
left. ° 

(2) Potassium is a monad, therefore potassium fluoride 
has formula KF. 

Silicon is a tetrad, therefore silicon fluoride has formula 
SiF* Two molecules of the potassium fluoride combined 
with one of silicon fluoride give potassium silico-fluoride. 
K, SiF*. 

K°SiF* + 4K =6KF + Si 
220 [+156 = 348 + 28. 

D. Like carbon (another tetrad), silicon is allotropic 
and dimorphic, existing in a crystalline, a graphitoid, and 
in an amorphous form. 

Each of these three forms will ow be described sepa- 
rately. 

Crystalline —(1) Solid : hexagonal prisms. 
(2) Odourless : red, ridescent. 


(3) - 

(4) Not soluble in water or acids. 
(5) Not combustible. 

(6) Very hard, scratching glass. 


Graphitoid —(1) Solid : hexagonal. 

(2) Odourless : dark, more bright in appear- 
ance than graphite. 

(3) 2°49. 

(4) Not soluble. 

(5) Not combustible. Infusible. 

(6) Conducts electricity. Heated in a stream 
of chlorine, this form yields silicon 


chloride. 
Si + 2CP = SiCl* 
28 + 142 = 170 


4 vols, 


Amorphous—(1) Solid : powder. 
(2) Odourless : dark brown. 


(3) — 

(4) Only affected by hydrogen fluorjde. 
(See page i). 

(5) Heated in air; unites with oxygen to 
form silicon dioxide. 


Si + O? = SiO* 


28 + 32 = 60 
2 vols. 
£. SILICON DIOXIDE, SILEX, SLICA, StLicic ACID. 
(a) SiO* 
(4) 60. 


(c) First PREPARATION.—Found native as quartz, 
flint, and with colouring matters, as the amethyst and 
jasper 

SECOND PREPARATION.—By burning silicon. 

THIRD PREPARATION.— By decomposing silicon fluoride 
with water. 

SiF* + 2H?O = SiO? + ‘HF 
104 + 36 =60 + 80, 

FOURTH PREPARATION,—From potassium silicate by 
the action of hydrochloric acid. 

The silciate and atid are placed in a dialyser, that is, a 
hoop of wood, closed in below by a piece of parchment, 
and a solution of silicon dioxide remains above the parch- 
ment. 

K*SiO® + 2HCI = 2KCl + 1:20 + SiO? 
18400 +730 = 149 +15 + 60. 


(@) (1) Solid: amorphous, or in quartz crystalline. 
(2) Very hard; without odour, when pure without 


' colour. 


(3) 2°2 to 2°7. 
(4) Insoluble in water, but soluble in caustic potash 
and soda, forming potassium or sodium silicate. 
SiO? + 2KHO = K,SiO, + H,O 
60 +4312 = 154 + is 
(5) At a very high temperature fuses to form a glass. 
(6) Greatly resembles carbon dioxide, forming with 
basic oxides a series of salts, called silicates. 
These silicates, such as felspar (a silicate of aluminium 
and potassium), hornblende (magnesium silicate), enter 
langely late the composition of rocks. 


EXAMPLE ON SILICON. (Solved.) 


(125) What weight of water is necessary for the decomposi- 
tion of 10°4 grams of silicon fluoride ? 
104 grams SiF* need 36 grams H*O 
Igram ,, needs if ,, 
: 36 X 104 _ 4 
10°4 55 *” » “log x 10 32 grams H°O. 





EXERCISE ON SILICON. (For Solution.) 

(132) If a piece of flint contain 95 per cent. of silicon 
dioxide, what weight of the flint must be taken that the oxide 
in it may with caustic potash form 77 grams of potassium 
silicate? . ° ° , . . ® + 31)} grams. 


(The end.) 


a — 


Science Hotes. 


Tue Technical Institute of the City Guilds is making 
rapid progress and doing excellent work. The report 
for the past year is now published, and the council 
and its secretary deserve the congratulations and 
thanks of teachers, and indeed of the public generally. 
One noteworthy feature in connection with the central 
institute has been the delivery of special courses of 
lectures at five in the evening. Professor Armstrong 
has given twelve lectures on the constitution of the 
carbon compounds, Professor Henrici is now lecturing 
upon the differential and integral calculus, and Pro- 
fessor Ayrton on Industrial applicationsof Electricity. 
These lectures are thoroughly appreciated. London 
has been waiting long enough for a teaching university 
where the highest kind of instruction could be had on 
reasonable terms, and at reasonable hours. Let the 
professors take heart and be content with fit audience 
though few, although we do not fear that there will be 
any lack of real students if only the lectures will not 
descend to the level of the audience. Many Science 
teachers have long felt the need of something in 
advance of test tubing and making electrical toys. 
It seems to have been assumed that if a lecturer in 
London made a serious effort to teach anything worth 
learning nobody would go to hear him. For years 
past we have had university extension, lectures on 
history, English literature, geology, electricity (in a 
general way), but we do not remember to have seen a 
single attempt to introduce the very subjects which by 
common consent distinguished graduates of Oxford 
and Cambridge ought to be prepared to teach with 
ability and success. Suppose a student in London 
with a few hours a week at his disposal wants to 
make himself acquainted with modern geometry, 
modern algebra, mathematical physics, quarternions, 





differential and integral calculus, where is he to go? 
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London has two excellent colleges alreddy, it is true. 
It owes them much. But they cater too largely for 
examinations, their classes are held when many persons 
cannot attend them, and the fees are often rather high. 

* * 
* 

A BOOK has recently been published by Mr. Ropins 
which is likely‘to be of the greatest service to com- 
mittees intending to build or enlarge science schools 
or class rooms. Most valuable information is supplied 
as to what is being done at home and abroad. It is 
often found when a building is complete how easily it 
could have been made more convenient and useful. 
Those who consult Mr. Rosins’ book may rest 
assured that they know the best of what has hitherto 
been done either in this country or on the Continent. 

* * 


* 

THe May Examinations‘are nearly over. They 
have come no doubt before many earnest students 
were ready for them who would like fo do themselves 
and their teachers credit; The examiners have a way 
of testing whether their former recommendations have 
been followed. The remarks we made* when the last 
report was published may possibly have been of 
service. In many cases the examiners’ criticisms are 
valuable, and they are always instructive. Whatever 
may be said about results the science teacher at least 
cannot afford to disregard them at present. He 
would not only lose his reward but his pupils’ failure 
would be held to justify it. Any protestation on his 
part that he aimed at creating a love for knowledge, 
and of developing a faculty for pursuing it successfully 
would be smiled at as the plausible excuse of a feeble 
teacher. Examiners are not always complimentary 
when the pupils pass; what would they say if they 
failed. 

There is one subject which would gain immensely if 
it could be examined in November instead of May. 
Pupils cannot study botany with pleasure or profit in 
winter. It has always seemed to us that sooner or 
later a change in the time of examination in this subject 
must come. Why not soon? It would be quite easy 
to encourage the student to collect and preserve plants 
by offering prizes for dried specimens which had been 
collected during the summer months. Nothing can 
add more to the charm of a ramble in the country 
than a little knowledge of botany, but even a little 
knowledge of it can only be got by handling and 
carefully observing an abundance of different speci- 
mens. We believe that there are no classes in 
England where botany is taught in winter except those 
in connection with the Science and Art Department. 
It is perfectly obvious that there are difficulties in the 
way of a change in the time of examination, but the 
advantages to be gained by it are very great indeed. 

* * 


* 

Ir seems probable that, if the line can only be 
cleared, the Government will be ready to form an 
English Fishery Board. ‘The question of how to feed 
the people becomes more and more important. As 
population increases clumsy and wasteful processes 
have to be abandoned. Surrounded as we are by the 
sea we ought to enjoy an abundant supply of fish, yet 
as everybody knows’it is only well-to-do people who 
who can afford to eat it. In most towns in England 
it is dearer than butcher’s meat. 

Other nations have secured the services of eminent 
scientific men as fishery commissioners, and we ought 





* See Practical Teacher for February, 1836, page 557. 





not'to be behind them. We hope that ere long we 
shall see some distinguished biologists attached to the 
English Fishery Board who will bring their scientific 
powers to bear on the question as to how we may 
secure an abundant supply of excellent fish. There 
c4n be little doubt that we have been as wasteful with 
our fish as we have been with our coal. One cannot 
say more. : 
+ ¢ 

Tue Royal Meteorological Society have recently 
exhibited a collection of different kinds of barometers 
at the Institution of Civil Engineers, at 25, Great 
George-street, Westminster, A paper on the history of 
the barometer was read by Mr, Ellis, the president of 
the Meteorological Society, and the barometers were set 
out in the library of the institution. It was indeed a 
most interesting and instructive collection. A few 
new instruments, other than barometers, were exhi- 
bited, among them.a pocket metallic thermometer. 
This was a watch-shaped instrument, about the size of 
a locket. The index hand is moved by the expansion 
and contraction of a very small Bourdon tube, filled 
with a highly expansible liquid, and hermetically 
sealed, the motion of the tube being multiplied by an 
ordinary rack and pinion. 

A new photographic sunshine recorder was also 
exhibited by Jordan. A piece of sensitized paper is 
enclosed in a cylindrical box. The sunlight enters by 
two holes. The light travels over the paper by virtue 
of the earth’s rotation, and leaves a trace upon the 
photographic paper. 


—o—. 


Easy Steps in Trigonometry. 
BY REV, A. D. CAPEL, M.A., 
Author of ‘ Catch Questions in Arithmetic,’ ete., ete. 


ANSWERS AND HINTS TO SOLUTIONS. 
CHAPTER V. 


. Apply Formulas 4 and 11. 

. Apply Formulas 4, §, and 12. 

. Sin 2y = DF = 2 DM (the foot of the perpendicular) 
DM 
DC* 
4. AC or HF. 

: See par. 79. 

6. The Nagios ABC and HBF can be proved equal. 

7. Draw the diameter FM. DM represents cos 2 y. 

8 If sinx = 3,cosx=— } If tany = xy, siny = 75 and 


cos y-= }}. 
r= tt .”. Sin (x + y) = it Ans, 
9. Tan (x + y) = 
10, Tan (tan~' 4 + tan-' 4) = —~ 
*, tan-' $ + tan-' $ = tan-' 1, 
= —253_., 
11, Cos (x + y) a x 13 
ee = 336 Hence tan x = ve 
I — tan?x 


DC = 2cosysiny. 


52 
Of the angle whose he co is yy, the hypotenuse is 25. 
”. Sinz = Ans. 
13. Expand and reduce to cosines and sines, and apply 
formulas I and 11. 
Had we known the result of Formula 15 it could be very 


easily worked thus : 
cos (A + B) , sinA 
a (A + B) 


Cot (A + B)+tanA = ima (kh + B) * cook 


— Cos (A + B) cos A + sin A sin(A + B) 
Sin (A + B) cos A 
_ Cos(A + B — A) _ cos B 
~ Sin (A + B) cos _. sin (A + B)cos A 
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14 Apply Formula 6 twice ; first to 4 Aas 2 x 2 A, and 
then to sin 2 A in the result. 


15. 1 + sin 2 A = sin’? A + cos* A + 2sin AcosA 
= Sin A + cos A)*. 


16. From 15. Y 1 + sin2 A = sinA + cosA 
and Y 1 — sin2 A = sin A — cos A, 
Add, and we get what we require. 
m tan A 
~~ nm # tanB 
. m+n_tanA +tanB 


- —. by a well-known Alge- 





braical artifice 
Sin (A + B) & 
~~ Gos A, cos B, tan B ” 
3%, °—° cotx , i cot x — tany _¢ 
"m  tany’*  m tan y 
19. Sin (45° + x)= sin 45° cos x + cos 4§° sin x, but 
sin 45° = cos 45°= =i .*. &e 
V2 
20. Sin (x + 2 x) = sin x cos 2 x + cos * sin 2 x- 
Apply Formulas 7, 6, and 1, 





c. 


21. Ifsinx = $,cosx= 3, 


and sin 60° = Vand cos 60° = 4 .", &e 


22. Cos sin-' 4 = v3, and sin cos -' 4 = v3 


.". Sin (sin-* } + cos-" }) = 4x 4 + V3 x Sat 
.”. Sin-* $+ cos-" 4 = sin-' 1. 
23. Tan (tan-' 4 + tan ‘y= ttt =k 


= vx Ans. 
24. Reduce cosec A to - 
sin 


we get sin? A — 2sin A+1=>0, 
.. Sin A — 1 = 0 or A= go’. 
25. Tan a ts sin « 
Tan y sin y 
.- SIN x cos y ~ sin x 
if od —- ’ 
sin y cos x sin S 
. if COS) > I 
cos * 
if cos y > cos * — 
which it is, if y is << +, and they are both acute angles, as a 
figure would prove. 


CHAPTER VI. 


1 and 2. Proceed as Exs. 1 and 2 of last chapter. 

3. Expand, square, cancel and apply Formula 6. 

4 43sin* x sin? y. Ans, 

5. From B draw BM at right angles to BH, meeting HD 
(produced) in M. BM = tan (x + y). 

6. Apply Formula 16, 

7. Write down Formula 16. substitute the given values, and 


solve. Tanx = }. Ans. 


8. If siny =}, cosy= v3 
2 


. . /3 
Sin (x — y) = sin x. V3 — cosx 4 
2 
Substituting : 
¥3—1_ sin x, /3 — o/1 — sin? x 
2/2 2 





From which we can see by inspection that sin * = +. and 
V2 


.", cos x also = .% 
/2 


But it could be solved as a not very easy quadratic, when | 


sin x would again be found = |, 
V2 





r’ clear of fractions and collect | 





9. Since —1 = sin 45° = cos 45°. 
V2 
—= (sin x — cos x) = sin x, cos 44° — cos x, sin 45°, 


== &c. 
Apply Formulas 4, 5, 11, and 12, 


Tan x — tany dee. 

m ante + ft) 

1 t(a—fp 

FT ae “ie FO (sin a — f) 
gp sin (a + {) 


— 2.008 a sin 
aarp 
;=—", cot B = 


13. Proceed as in 12, 
14. Subtract the result of 13 from that of 12, and apply 
Formula 12. 
Cos? x _ m , cos*x —sin'x m—1 
—— =." — goo Gomme OS, 
Sin? x I cos*x + sin?'x m+t 
Sin? x _ sin (a — x) sin (a + x) 
* Cos?x cos (a — x) cos(a + x) 
_ sin? a cos? x — cos a sin? x 
~ cos? a cos? x — sin’ a sin? x 
Reduce the cosines of the numerator and cos? x, and sin? @ of 
the denominator by Form. 1, &c. 
17. From 16 we get: 
cos? « — sin? x _ cos? a — sin? a 
cos? x + sin? x ~=sin® @ + cos? a — 2 sin? x 
Apply to numerator Form. 7 and to denominator 1 and 10, 
18. From ¥7, cos* 2 x = cos 2 a. 
* 1 —cos?*2x% = 1 — cos2a 
or sin? 2.x = 2sin?a, Forms I and 10, 
orsin2x = Y2sina. 
° —. cot 45° cot? —1 _ cot P@—1 
je Che ee cot 45° + cot g@ 1+ cotd 
1+ tan? @ _ sec? 9 I 
(t+ tang)? ec O+atne 1+ 2sin@ 
cos g. sec? g 
= J = &e. 
I + 2 sin @, cos g 





— cos a sin f. cot B _ g 
sin (a + p) 4 























22. Tan (tan-? 4 + tan- 4) = it 


x} =! 
*, tan-' $ + tan-" § = tan-" 1 = 45°, 
23. Cos 3 8 = cos (20 + + Be me by vg 12, and 
reduce by Forms. 7, 8, and 1. — 3cos@. Ans. 
24. Draw a diameter AP, ign PC, From A ane AR at 
right angles to AP meeting PC produced in R, then AR is the 
cotangent of (x — y) referred to the diameter. 


25. Join AH, CD; the triangles AKH and COD can be 
proved equal in every respect. Hence AH is = DC and the 
angles they subtend at the circumference are equal. 


CHAPTER VII. 


THE SIGNS OF LINES AND ANGLES, THE RATIOS OF 
ANGLES GREATER THAN 90°, AND THEIR RELATION- 
SHIP WITH THE CORRESPONDING ANGLES IN THE 
OTHER QUADRANTS. 





82. If a man walk due E. a distance of, say, 8 miles, 
and then walk westwards 5 miles, he is 3 miles from 
where he started ; but if when he turns he walk westward 
11 miles he is still 3 miles from where he started, but 
on the opposite side, namely, due W., whereas in the 
former case he is due E. 

83. 8 — 5 = 3, and 11 — 8 = 3, but if, as we do, 
we agree to call a line measured to the E, plus, we must 
call that measured to the W. negative, then 8 — 5 = 3, 
and (8 — 11) = — (11 — 8) = — 3. 
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84. Similarly, we agree to call lines measured North- 
wards plus, and Southwards minus, 


85. We are now in a position to find the gonio- 
metrical ratios of an angle of any size. 











Let P,OB, P,OC, P,OC, and P,OB, be four equal 
angles according to Euclid’s definition of an angle, and 
let them each contain x angular units, 


86. From a trigonometrical view, we should consider | 


the angles as always between OP,, OP,, &c., and OB. 


87. The xumericai value of the goniometrical ratios 
of these angles BOP,, BOP,, BOP;, BOP,, when 


BOP; is greater than two right angles, and BOP, is | 


nearly four right angles, are respectively equal, but 
some of them differ in sign according to the agreement 
mentioned in pars. 83 and 84. 


88. Join P,P, and P,P;, and let these cut OB and 


OC (by which they will be bisected at right angles) in | 


N. and N’, 
89. We need not discuss the goniometrical ratios of 
the angle BOP, or .x, except to say that they are all 
plus or positive. 
90. The angle BOP, = 180° — x. 
PN, _ PN 


ee = sin x. 
OP, OP, 


sin (180° — + =) 


Form. 17. 
Since P,N,, being drawn above the line, or North- 
wards, is considered plus or positive.* 
gt. Cos (180° — x) 
~~ 
~ OP, ~ OP, 


= ON = — cos x. 


Form. 18. 


Since ON' is drawn Westwards, and is considered | 


minus or negative. 
PN, 


= — tan x. 
ON, 


92. Tan (180° — x) 
Form. 19. 
93. Similarly with their reciprocals, cosec (180° — +) 


= cosec x; sec (180° — x) — sec w; and cot 
(180° — x) = — cot x, which are included respectively 


in Forms, 17, 18, and 19. 


a 











* The revolving line OP is always considered positive. 


| 


| perpendicular is zero, 


94. The angle BOP; = (180 + x) 
PN = PN 
OP; OP, 

= — sin (180° — x) = — sin x. 
OP; 


Sin (180° + x)= 


cos (180° + x) = cos (180° — x) 


= — cos 
PSN, _ _ PsN, 
ON, ON, 
— tan (180° + +) = tan x. 


tan (180° + x) = 


95. The student is recommended to prove the reci- 
procals, These formulas are not numbered, 


96. Lastly, BOP, = 360° — x 
PN P,N 
_—-C —— 
OP, OP, 
= — sin (180° — #) = sin (180° + x) 
ON — ON = cos x 
OF, OF 7 
= — cos (180° — x) = — cos (180° — x) 
) ee 
ON — ON 
= tan (180° — +) = — tan (180° + x). 

Similarly with the reciprocals. These formulas are 

not numbered. 


_ = —sin x 


sin (360° — +) = 


cos (360° — x 


tan (360° — v7) = 


Pi 








97. Let P P,P,P; be a circle, and let the diameters 
P P, and P,P; cut one another at right angles, which 
of course they do at the centre, then POP, is called the 
first quadrant, P,OP, the second, P,OP, the third, and 
P,OP, the fourth. 


g8. We have inserted in the figure the signs of the 
different goniometrical ratios for all angles in the 
different quadrants. The reciprocals, having the same 
signs, are not inserted. 


99. It will be noticed that, with the exception of 
the first quadrant, there is one positive ratio and two 
negative ones in each quadrant, 


100, Before the line OP has begun to revolve, the 
We therefore call the sine of 
©° zero or Oo, 


101. When the line has revolved into the position of 
OP, or 90°, the base has disappeared, or cos 90° = o, 
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102, Before the line OP has begun to revolve, it is 
lying on the base, and may be considered equal to it. 
Hence cos 0° = 1. 


103. Similarly, at go° the perpendicular and the 
revolving line are coincident. Hence sin go” = 1. 


104. As the line revolves towards OP, the perpen- 
dicular increases and the base decreases, hence when 
the angle is very nearly go’, the base is very small, and 
is contained a great number of times in the perpen- 
dicular, and considering that we can conceive the base 
as small as we please, we say that the tangent of go® is 
infinity, which we write thus o, 


I ° ° I : 
105. — is evidently = 0, — =o. Hence since 
oo ° 
COS 90° = I, Sec 90° = @, 


106, It will be noticed that the ratios change signs 
as they pass through the values of o and, as we 
should expect, considering that as the angle passes from 
0” to go’ the cosine passes gradually through every 
conceivable value between 1 and o. 


107. As the angle passes from o to 180, the tangent 
passes through every conceivable value from o, through 
infinity, to minus o, 


108. To trace the change, in value and sign, as the 
sine, cosine, tangent, and cotangent, pass from o° to 
360". 


135° 180° 






































109. Since the three angles of a triangle are together 
equal to two right angles ; if ABC be the three angles 
of a triangle, we have the following relations. 
Sin A = sin (180° — A) = sin (A + B + C— A) 

= sin (B + C) 
Cos A = — cos (180° — A) = — cos (B + C) 
Tan A = — tan (180° — A) = — tan (B + C). 


110. WA +B+ Ca 100°; 44 34° 
2 : 8 
A_.. B+C 
- 
B 


= go’, and 


+C 
2 


B + C and sec 
2 2 


< 4 e 
Hence sin = sin = 
Similarly tan : = cot- 


B+C 
= cosec a ° 

















111. Let AO be perpendicular to BC. Let BOP, 
and AOP, each contain + angular units. Then BOP, 
contains (go° + +) angular units, 


P,N = P,M or ON, numerically, but ON, is nega- 

tive. 
CS, .. 2 
OP, OP, 
Form, 20, 


-“. Cos (90° + x) = — sin x. 


Similarly cosec (90° + +) = — sec x, and cot 
(90° + x) = — tan x. - 
Forms. 21 and 22, 


112. All that was said about lines in par. 82 might 
be said with regard to the generation of angles. If 
OP, (see fig., par. 85) has revolved into the posi- 
tion of OP,, and from the angle BOP, we take away 
the angle P,OP,, or revolve back the line into the posi- 
tion of BOP,, we have the angle BOP, left; but if 


| we revolve OP back into the position OP,, we have an 
angle BOP,. In our figure the angles BOP, and 


BOP, are equal, but we must have some way of distin- 


' guishing them from each other. 
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112. It is agreed to call angles generated by a line 
revolving in the of/osite direction to that in which 
the hands of the clock go, positive; and in the same 
direction, negative. Hence the angle BOP,, if gene- 
rated by the line OP, moving down from OB to OP,, 
is written — (+). 


113. \Vumerically, the goniometrical ratios of the 
angles (+ x) and (— x) are equal, but some of them 
differ in sign. 

NP, _ 


NP, _ __ NP, 
OP, 


sin (— x)= op sin x. 
1 . 


Form. 


but cos (— x) = 


and tan (— x) 


The reciprocals of the sine and tangent of negative 
angles similarly change signs, but not that of the 
secant. These should be included in the formulas. 

114. Sin’w = 1 — cos*x by Form, 1, 

- sinx = + VI — cos*x. 

The student is now able to understand the double 
sign of the radical. 

If we know the cosine of an angle to be, say (fig. to 


par. 85) on, though there are many pairs of angles 


whose cosines are both equal to this ; the correspond- 
ing sines are one plus and the other negative. 


e.g. cos BOP, or cos + = ON and 


OP 
. + JOP)? — ON® 
sn xv = OP, 





and cos BOP, or cos (— x) = ON and 


OP 
— VOP,? — ON? 


sin (— x) = OP, 





115. EXAMINATION AND EXAMPLES. 


1. In the Formula 
sin (x + y) = sin x cos y — cos x sin y, 
write (—y) for y and prove Form. 14. 
2° In Formula 13 write (— y) for y and prove Formula 16. 
3. Trace the value of (sin + + cos x) as x passes from 0° to 
80°, 


4. Trace the value of (sin x — cos x) as x passes from 0° to 
360° , 

5. Trace the value of (sin? x — cos* x) as x passes from 
0° to 130°, 

6. If A, B, C, be the three angles of a triangle, prove cot A 
= — cot (B + C). 

7. If A+ B+ C = 180°, prove sin 2 A 

= — sin (2 B + 2C). 
8. If A + B + C = 180° prove cos 2 A= cos (2 B + 2C). 


9. If A + B + C = 180° prove cosec A= sec (B + C). 7 
2 


10. By means of a figure, show where the sine is numerically 
greater or less than the cosine, as the angle increases from 
0° to 360°, 

11. Trace the value of the cosine of a negative angle, as it 
passes from 0 to — 360°, 

12, What is the sine of the angle 765° and of the angle 675°. 





_ 13. Write down all the angles between 0° and 360° whose 
sines are = sin 70°. 

14. Write down all the angles between 0° and — 360° whose 
cosines are = cos 40° 

15. Expand and reduce to its simplest form tan — (270 + g). 

16. Expand and reduce to its simplest form sin (90° —@). 

17. Find the versed sine of — 315°. 

18. Write down all the angles between 0 and + 360° which 
will satisfy the equation tan @ + cot @ = 2 sec 9. _ 

19. Trace the value of the versed sine as the angle increases 
from 0 to 360°. 


20, Trace the value of the expression sin @ cos @ as @ passes 
from 0 to 360°. 


21, Trace the value of the expression tan 180° (1 — cos @) 
as @ passes from 0° to 360°. 
22. What is the greatest numerical value that : 
= ae 4 can have, as @ changes value. 
23. Show that tan tan * $ = — cot (go° + tan-" 4). 
24. Find all the values of g between 0 and — 360 which will 
3 cos @ 


satisfy the equation sin? g = : 


25. Solve the equation tan ' —! oe tan-' + = 45°. 
t= xv 


(To be continued.) 


anu=@ 


Recent Inspection Questions. 
Arithmetic. 
STANDARD I, 
(Sums dictated.) 
A. 1. Add 84, 9, 500, 14, and 678. 
. From 425 take 170, 255. Ans. 
. From 693 take 27. 666, Ans, 
. Add 793, 78, 500, 9, and 13. 
. From 190 take 93. 97. Ans. 
. From 602 take 8. 594. Ans. 


1,285. Ans, 


1,393. Ans, 


STANDARD II, 


(Sums dictated.) 
A, 1. Multiply 8,907 by 980. 8,728,860. Ans. 
. From 17,600 take 9,083. 8,517. Ans, 
. Divide 37,110 by 3. 12,370. Ans, 
. Multiply 98,760 by 87. 8,592,120. Ans, 
. From 85,006 take 9,019. 75,987. Ans, 
. Divide 87,039 by 9. 9,671. Ans. 


STANDARD III, 


1. Divide three millions seventeen thousand and 
sixty by fifty-four. (Do it by short division if you can.) 
55,87154. Ans. 
2. From sixty thousand and nine pounds and ten 
pence take fifty thousand and ninety pounds nineteen 
shillings and tenpence halfpenny. 
£60,009 os, 10d. — £50,090 19s, 1o}d. 
a taoet os. 113d, Ans, 


3. What do the following amount to: £79,438 15s. 
63d., £97,749 16s. 84d., £365 10s. 7}d., 4.65 12s. 
74d., £5,848 19s. 114d. £183,468 15s. 54d. Ans, 
~ 4. If I can go a mile for a penny, how far ought I 
to go for 3s. 44d.? 404 miles, Ans, 
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SranDarD IV. 
1. Divide nine thousand and seventeen pounds 
five shillings and sevenpence three farthings by 43. 
£9,017 58. 73d. + 43 = £209 14s. 1$ Jd. Ans. 
2. Multiply £4680 19s. 83d. by 907. 
£617,653 158. 54d. Ans. 
3. Reduce 157,905 square feet to acres, 
3 ac. 2 r. 20 poles. Ans. 











4. In a school there are 35 children and they pay 
10s, 3d. a quarter; in the same school there are eight 
teachers and they are paid 15s, rod, a quarter. Find 
the school’s profit in a year, (10s. 2d. x 35)—(15s. 
rod, x 8)x4 = (£17 18s. 9d. — £6 6s. 8d.) x 4 

=/,46 8s. 4d. Ans. 


STANDARD V, 


1. Find the value of 25 galls. 3 qts. 1 pt. of spirits | 


at 12s. 6d. per gall. 
2,$+3-% 
21 + 16— 20 
24 


£16 3s. 53d. Ans, 
= }}. Ans. 


1s. 6d. per doz,; half a gross of boxes of pens at 1s. 
6d, per box; roo rulers at 74d. each; 36 galls. ink at 
2s. 6d. per gall.; carriage of the same for 40 miles at 
2d, per mile. 


= 4,14 5s. 2d. Ans. 


4. Seven men earned £17 10s. in six days; what 
would the earnings of 78 men be at the same rate in 
the same time? 

7 men: 78 men :: £17 10s. : £195. Ans. 


STANDARD VI, 

1, Two engines empty a cistern, the one in 18 
hours, the other in 36 hours. In what time could 
they empty it working together ? 

Work per hour 44; + yg = ve = yy: 
rime required = 12 hours, Ans, 

2. Find the value of 1°25 of £3°765. 

£4 148. 14d. Ans, 

3. A train will travel 42 of a mile in *56 minutes, 
how far ought it to go in 1} hours? 


'56 min. : 90 min. :: ‘42 miles : 67} miles, Ans. 
4. Reduce $ of £1 
Al 38. 14d. 


the decimal of 
Sof AL 15s. _ 25 200 
£138. 1}d. 23)” 185 


15s. to 


Ans, 


= 108. 


Dictation. 


STANDARD I, 


Watching, feather, carpet, story, vessel, comb, pears, 


proud, head, mouth. 


STANDARD II. 


Then, in spite of the stings of the bees, he thrusts in 
his paw, and scoops out lumps of comb with the honey 
in it. After many hours they killed a large fat seal 
and were preparing to return home. Suddenly, they 
became aware that the ice on which they were was 
moving. ; 





| day. 
| Towards the middle of the day they rested, and then 
3. Make out a bill for—one gross of copy books at | 
| had been sitting. 
| back for the hats. 
| together, and for some time the dog seemed puzzled 
| what to do. 
(18s. + £5 8s. + £3 28. 6d. + £4 108, + 6s, 8d.) | 








STANDARD III. 


If this little bird does in any way indicate a coming 
storm sailors should rather receive its warning with 
gratitude. As well might they curse the midnight 
lighthouse that starlike guides them on their way as 
this harmless little wanderer. He was struck in the 
thigh with a cannon ball and severely wounded. 


STANDARD IV. 


Those of the sea were equally appalling, though of 
another kind. ‘The ancient vessels were not fine large 
ships floating like castles in the air, but were small 
frail barques with one deck, and incapable of 
containing any great stores. 

The army was seized with enthusiasm and at once 
marched forward to the gates of the city. After a 
siege of four weeks they stood victorious within its 
walls. 

STANDARD V, 


Two gentlemen were out shooting on a very hot 
They had with them a fine retriever dog. 


went away leaving their hats at the place where they 
In a short time they sent the dog 
They were too big to carry 


At last with its paw it pushed one hat 
inside the other and then taking up the two trotted off 
to its master. On reaching him it laid down its burden 
and wagged its tail, evidently expecting to be praised 
for its cleverness. 


STANDARD VI, 


Composition on ‘The Wild Animals of the British 
Isles,’ 


Grammar. 


STANDARD II, 
Pick out nouns and verbs in the following :— 


A, 


It would be hard to say who was the happier that 
night—the old soldier placed for many a day above 
the reach of want—or the great violin player who felt 
in his heart the joy of having done a good deed. 


B. 


There is an oil on her feathers, Ellen, which prevents 
them from being wet. Dry in the midst of water, safe 
in the midst of danger, the sea gull with her silvery 
wings, ever reminds me’ of some brave spirit trusting 


| in God, and never damped by the trials of life. 


SranDarD III. 


Pick out nouns, adjectives, verbs, adverbs, and 
pronouns :— 


A, 


If this little bird does in any way indicate a coming 
storm, sailors should rather receive its warning with 
gratitude. As well might they curse the midnight light- 
house that starlike guides them on their way, as this 
harmless little wanderer, who tells them of the coming 
storm and enables them to prepare for it. 
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B. 

One evening they got news that a large supply of 
food had been gathered at a place only a few miles off, 
and that the enemy meant to try to get it into the 
town at break of day next morning. Sidney rode off 
with a body of horse to prevent this, the enemy 
numbered more than was expected and. they had 
cannon with them. 


STANDARD IV, 
Parse :— 
A, 
Every twisted root now seemed to us a writhing 
snake. 
B. 
Its foliage sometimes quite conceals the tiny rill. 


C. 
The very street boys sang scornful songs about her 
in front of the-prison, 


STANDARD V. 


A, 
1. Analyse the following, and parse the words in 
italics :— 
To put a stop to this plundering the following plan 
was adopted. 
2. Write down nouns connected with :— 
Hungry, sensible, river, perfectly, assist, and cautious, 


B, 
1. Analyse the following, and parse the words in 
italics :-— 
The craigsman, having put one eaglet in his fishing 
basket, put the other under his arm. 
2. Write down adjectives connected with :— 
War, valour, success, verdure, defence, and warmth. 


STANDARD VI, 

1. Parse and analyse all. 

Look how my child is occupied, said the father, 
before you condemn him. 

2. Write down the prefixes, with their meanings, in 
the following words :— 

Transparent, extraordinary, induce, descend, bisect, 
project, 


——7 —— 


Publications Received. 


Bell, G., and Sons— 
The Inn in the Spessart. By S. Mendel. 


Blackie and Son— 


Ablett’s Drawing Copies, Sheets 3, 4, 5, and 6. 

Blackie’s Arithmetical Test Questions. Standards II. to VII. 

Mary, Queen of Scots—Readings from the Abbott, by Sir 
Walter Scott (with Notes). 

Manual Training, by Charles H. Ham. 

Ablett’s Drawing Series—Demonstration Sheets VI., VII. 
and IX, 

Cassell and Company (Limited)— 

First, Second, and Third Coloured Reader (Cassell’s Readable 
Readers). - 

Handbook of New Code. By J. F. Moss, 

Shakspere's Plays, Hamlet, Richard III., and Henry V. 

Cassell's Modern School Series, Poetry and Recitation, 
Standards 1 and 2, 3 and 4, 5 and 6. 


Chambers, W. and R.— 
Chambers’ Graduated Reading Sheets (Sheet 10). 
Chambers’ Graduated Primers, Parts 1 and 2, and Infant 
Reader. 
Kenilworth. By Sir Walter Scott, Bart. (with notes). 





Curwen and Sons, J.— 
Code Singing Tests (Tonic Sol-fa Notation). 
Village Songs (Sol-fa and Staff Notation Editions). 
The Academy Vocalist. By J. Spencer Curwen. 
A Biography of General Gartield, with Musical Illustrations 
(Staff Notation). 


Heywood, John— 
John Heywood’s Combined Writing and Rudimentary Draw- 
ing Copy Books (1 to 12). 
Gardiner s Explanatory Geography, Parts 3, 4, and 5. 
Hodder and Stoughton— 
Interrupted. By Pansy. 
The Lost Silver of Briffault. 
Comrades, By S. Tyler. 
Jarrold and Sons— 
School Work. By F. J. Gladman, 


Johnston W., and A. K.— 
The Howard Vincent Map of the British Empire. 


Laurie, T.— 
Richson’s Freehand Drawing Copies, Packets D, and E, 
Suggestions for the Teaching of Reading, Writing, Arithmetic, 
Grammar, and Geography. 
Lewis, H. K.— 
The Management of Athletics in Public Schools. 
Fletcher, M.D. 


Longmans and Co.— 
Longmans’ Magazine (April and May). 
A Manual of Mechanics. By F. M. Goodeve, M.A. 
Key to Beginningsin Book-keeping. By Rev. G. Hunter, M.A. 
Geographical Reading Book (Asia and Africa), 
Longmans’ New Geographical Readers, Sheets 2, 3, and 4. 
Key to Self-Instruction in Book-keeping, by Rev. J. 
Hunter, M.A, 
The Teacher’s Handbook of Psychology. 
Pitman, F.— 
The Phonetic Journal (April 3rd). 
Relfe Brothers— 
Lecture, Notes and Problems on Sound, Light, and Heat. 
By C. Bird, B.A., F.G.S. 
Latin Prose Composition, 
Kynnersley, LL.D. 
Public Examination Manuals—St. Luke’s Gospel. 
Riches, F,R.A.S. 
Rice, W.— 
Private Schools : their future status. 
Kilgour. 
Smith, Elder and Co.— 
The Cornhill Magazine (April and May), 
Stanford, E.— 
An Intermediate Physical and Descriptive Geography. By 
Keith Johnston, 
Infant School Management. By Sarah J. Hale. 
Swan, Sonnenschein, LeBas and Lowrey— 
A New Easy Latin Primer. By the Rev. E. Fowle. 
Shakspere’s Macbeth and As you like it. By Oxon, 


By A. E, Barr. 


Vols, 1 and 2. 


By G. 


By J. Sully, M.A. 


By the Rev. H. W. Sneyd- 
By A. 


A Paper by Agnes A. 


—)——— 


Examination of Pupil Teachers. 


GOVERNMENT QUESTIONS ON SATURDAY, 
APRIL 10, 1886, WITH ANSWERS. 


Read the following rules :— 

1. Write here, and at the top of each sheet of paper you 
use :— 

(a) Your own name (in full). 

(4) The complete name of your school. 

2. Candidates must pass in reading, composition, and arith- 
metic ; and in English and one other class subject. 

3. If you have not time to answer all the questions in any 
subject, choose those you can answer the best. 

4. Any one whispering to another, or attempting to get any 
improper assistance, will be dismissed from the examination. 
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5. This examination paper is not to be taken away, The | 


papers on which you have written your answers must be placed 
within it. 


6. No book or writing from which answers may be copied, 
and no instrument or material for writing—except paper, pens, 


ink, pencil, knife, indiarubber, and reund ruler—may be brought | 


into the examination room. 


Candidates. 
Three hours and a half are allowed. 
Composition. 
BOYS AND GIRLS, 
Candidates taking the Subjects of Standard V. 


Write from memory the substance of the story read to you 
by the inspector. 


(Spelling, handwriting, and correct expression will be con- 
sidered.) 


Candidates taking the Subjects of Standard V1. 


Write a letter from a sixth standard child giving an account 
of a morning’s work in school. 


Candidates taking the Subjects of Standard V11. 
Write a short theme on ‘‘ A Snowstorm.” 
Arithmetic. 
BOYS ONLY, 
Candidates taking the Subjects of Standard V, 


Find, by practice, the value of 3,735 articles at £2 19s, 63d. 
o- ‘article. 
a a 


Of £1, 10s. = $ | 37385 © o= value of 3785 at £1 each 
£2 


7 70 0 0 
} 1392 10 

946 5 
4 | 757 © 
-4 94 12 
II 16 
~~ £45272 -4- 
£11272 


2. Make out a bill in proper form for the following :— 
London, 10 April, 1886. 


9° oe 5s. 
* I, 45. 
- rh ei 
” “? ad. = 


” 
” 





ad LA 


. 6F each 


by uiias 


Pm eee 


$e 2 ie ree F 


old, Ans, 





Mr. Henry Ward, 
Bought of Samuel Wilton, 
d. 


£ & 
” Ib, veal at 8}d, per lb... oe O18 @ 
Ib, suet at 7d, ,, ese oo © 8S 


Ib, mutton at gd. per Ib. ... oo © S OF 
65 Ib. pork at tos, per score of Ibs, ... 112 6 


£2 18 4} 


3. Hew much must be paid fer 9 cwt. 2 qrs. 14 lbs, of sugar, 
if 27 cwt. 2 qrs. cost £33 10s. ? 


27 cwt. 2.qrs, = 110 qrs. = 220 st. and cost £33 Ios. . 

.". 1 st. cost £33 10s. + 220 

and 9 cwt. 2 qrs, 14 lbs, = 38 qrs, Ist. = 77st. will cost 
7 


» . 7” 
£33 10s. x Ri £1 138. 6d. x 7=4u 148. 6d. Ans, 


20 


4 A mon sells f’and } of a ship, and the remainder is worth 
£2145 10s, What was the whole ship worth ? 


Part sold = +g = 10+ 15 


. Part t remaining = = q's, and this is worth £2146 tos. 
= £2146 10s, + = £238 Ios, 


and't e whole is worth 238 10s. x 40 = £9540, Ans. 


Candidates taking the subjects of Standard V1, 
1. Divide the difference between *57 and *375 by the product 
of ‘075 and ‘0025. 
075 57 
0025 _ 2375 
375 “195 
"0C01875) “1950000 (1040 
comme iis 
* * 7500 
7500 


° 
1040, Ans 


2. Find the exact value in £s. d. of a, of 12s. 6. + °3 
of 2875 guineas — ‘o8} of half-a-crown. 
- =n of 12s. 6d. = 7S of 124s. = 1750 x 25 _ 875 x 1, 
3125 X2 I25X1I 
of = guineas = 862°5 guis. — Fe 210s, + £43 2s. 6d. = 
‘ot 12s. 6d. 
083 of 2s. 6d. 


Therefore the sum = 7s. + £905 12s. 6d. — 2}d. 


= £905 19s. 6d. — 2d. = £905 19s. 34d. Ans, 


3. What sum will amount to £796 §s. in five years at 4} per 
cent. per annum, simple interest ? 
Sim le interest on £100 for five years at 4} °/, = £22 10s. 
122 10s, is the amount of £100 in five years at 4} °/, 
° fi ” ” Rn or 
122! 
£796 5s. ” ” 479 
3185 X 40 _ 455 X 10 _ 65 X 10= £650 
4X 49 7 
£650. Ans, 





= 83—8 of 30d, = ZS of ® = 15 = 2}d. 
goo goo 


4. If a grocer paid 10 guineas for a cwt. of tea, at what 
price per lb. must he cell it to gain 2 guineas? 
Selling price of 112 Ibs. = of 10s, + £2 2s, = £12 12s, 
‘ rib, — 412 128 _ 252s. 28 
** ” iain:  - m 


22 == 3— % & 


112 112 112 
24s. = 2s, 3d. Ans, 


Candidates taking the Subjects of Standard VII, 


1. A grocer mixes 24 lbs, of tea, worth 2s. 4d. per lb. with 
21 Ibs, at 2s. 6d., and 11 Ibs, at Is. od. per lb.; what is the 
value of the mixture per lb, ? 

Zs d 


24 Ibs. at 2s. 4d. 216 0 
SB. 0 Om 212 6 
II ,, _oy TS. ¢ od. & _19 3 


56 Ibs. are worth 6 7 9 
1 Ib. is worth £6 7s. od. + 56 = 2s. 3h. Ans. 


2. If 25 men working 8 hours a day can build a wall in 9 days, 
how many hours a day must twelve men work to finish it in 
15 days? 

w ith 25 men working, the work takes (8 x9) hrs. = 72 hrs. 
“ca Coe il »» would take 72 x 25 = 1800 hrs. 
ry! 12 men » 1,800hrs. + 12=150hrs, 

. No. of hrs. per day for’ 15 days = 150 -- 15 = 10 hrs. Ans. 


3. Prove that (4°69 — *375) + 675 = 49°49590 
(4°09 — *375) + 675 
=(4—H) + VM = tt-—) + ws 
a @—3 y Ba 327 X < 333 _. 108891 

ane 25 2200 2200 
=A = 49749550 


4. A grocer buys sugar at 25s. per cwt., and sells it at 3d. 
| per lb., what per cent. does he gain on his outlay ? 


Selling price of one cwt. = 34d. X 112 = 392d, = 32s. 8d. 
*. gain on outlay of 25s, = 7s. 8d. 


” ” o¢ Soe ae Bae 303s. 
. gain °/, = 30}. A ns, 
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GIRLS ONLY. 
Candidates taking the Subjects of Standard V. 


1. Make out and receipt a bill for :— 


Leeds, April roth, 1886, 
Mrs. H. Parker, 
Bought of James Thornton. 


s. d. 
16} Ibs, Butter @ Is. 8d.alb 1 7 6 
7o Eggs @ 14 fora shilling ... ~ 5§ © 
17} lbs. Bacon @ 10d. a Ib, ... 14 9} 
5 gals. 3 qts. Milk @2}d.aqt. 4 9} 
212 1 


Received sa me time 
i 


iJ Thornton. 


2. From the sum of 3 and § take the difference between § 
and ¥';. 


3. Show, by practice, the value of 1 furlong 13 poles and 
54 ft., at £108 per mile, 


» If. to pls. value of 1 fur. 
» 1opls. 34,, on SOR 
» 0 3 pls. 53 ft. 
» If. 13 p. 54 ft. 
Ans. 


4. A and B rowed a race of 3} miles. A rowed at the rate 
of 220 yards in a minute, and B rowed over the whole course in 
27 minutes. Who won the race? 


A rowed 220 yds. or 1 fur. per minute ; 3} miles = 28 fur. 
+, A rowed over the whole course in 28 min. 
.’. B won the race by I minute. Ans, 





Candidates taking the Subjects of Standard VI. 


1. Reduce ,& of £1 2s. 114d. to the fraction of yy of 
£3 12s, 14d. 
q's of £1 2 114 + gy Of £3 12s. 14d. 
i's of 2754 + x of 8054 
iy of 43 + 7 of APs 
3 xX 59 + 236 = 3X 59 | 


236 i. Ans. 


2. Find the simple interest on £10 3s. 4d. for 83 yrs. at 2} 
per cent, per annum. 
24 °/, for 1 yr. on £10 38. 4d. = £10 3s. 4d. + 40 = §s. Id. 
.”. Simple Interest for 3} yrs. = 5s. 1d. x83 = £2 os. 8d. + 3s. 9d. 
= £2 4s. sid. Ans, 


3. Simplify, $ of 133 + 34 of #%— 7H. 
§ of 135 + ff of 14 — 73% 
§of + H— 735 
M+ 


4. Divide the product of ‘0132 and ‘021 by ‘00084. 
‘0132 
‘021 
'00084) ‘0002772 (°33 
252 
252 
252 





Candidates taking the subjects of Standard VII, 


1. By selling a horse for 20 guineas I lose 10 per cent. What 
should I have sold it for so as to gain 15 per cent. ? 


20 guineas or £21 represents 90 °/, or ys of the cost pace. 

*, the cost price was £21 + £2 6s. 8d., or £23 6s. 8d. 

To gain 15 °/, the cost price must be increased by 

: / te Ors + ay 

.”. selling price = £23 6s, 8d. + £2 6s. Bd. + £1 3. 4d. 
= £26 


£ 16s. 8d. Ans, 


2. At what rate per cent. simple interest will £350 amount to 
£460 §s. in seven years? 

Interest on £350 for seven years = £460 §s. — £350 = 
ZUM 5s. 

.". Interest on £350 for one year = 

: % 100 


110 5s. + 1 £151 
1§ 15s. + 
= £31 108, +7 = fire. = 44 


4h °/.. Ans. 


3. In 1881 the —— of a town was 
an increase on that of 1871 of 16} per cent. 
tion in 1871. 


” — 


0947, which was 
‘ind the popula- 


Since 163 °/, = }, the population in 1881 is 1} as many as in 
1871. 
From 30947 take } of 30947, or 4421, and the remainder 
= 26526, Ans. 
4. Ina school 77°5 percent. of the children are over seven 


years of age, and there are 99 children under seven, Find the 
total number of children in the school. 


Since 77°5 °/, are over 7 years, 22°5 °/, are under 7. 
22°5 °/, = fits = vs 3 and 4% of the whole no. = 99. 
#5 = 11, and the whole no, = 11 X 40 = 440, Ans, 


English, 
BOYS AND GIRLS, 


Candidates taking Subjects of Standard V, 


‘With what caution does the hen provide herself a nest in 
places unfrequented and free from noise and disturbance !’ 

1. Analyse this sentence. 

2. Parse each word, 

3. What is the derivation of any of the words ? 

4. What other words can you form from them ? 

(1) ANALYSIS, 





Subject. Predicate, | Object. 


| Extension of Predicate. 





does 
provide 


The hen herself (Ind.) | 1. 


a nest (Dir.) 


With what 
(manner) 


caution 


. In io unfrequented 
and free from noise 
and disturbance (A/ace) 














(2) Parsing. 

With—preposition, gov. ‘ caution,’ 

what-——adjective of distinction, attributive to ‘ caution.’ 

caution—noun, abstract, sing. num., neu. gen., obj. case, 
gov. by ‘with.’ 

does—verb, irreg., auxiliary to ‘ provide.’ 

the—adj. of distinction, attrib. to ‘hen.’ 

hen—noun, com., sing. num., fem, gen., nom, case to 
‘ does provide.’ 

provide—verb, reg., trans,, inf. mood, 

does provide—verb, reg., trans., indic. mood, pres. tense, 
3rd per., sing. num., agreeing with subj, ‘ hen,’ 

/crself—pronoun, compound per., reflexive, 3rd per., sing. 
num., fem, gen., obj. case, gov. by ‘for’ understood. 

a—adj. of number, attrib. to ‘nest.’ 

nest—noun, com., sing. num,, neu. gen., obj. case, gov. 
by ‘ provide,’ 

in—prep., gov. ‘places.’ 
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(3) de—meaning down, description, something written down. 
together, comparing, placing together. 
in front of, object, something thrown in front 


} 

places—noun, com., plural num,, neu. gen., obj. case, gov. | 
by ‘in. . | 

un frequented—adj., descriptive, attrib. to ‘places,’ ad— . 
of one. 

re—meaning back, or again, reputation, what is thought 
again, or habitually about a person. 


com— 4, 


and—conj,, copulative. 

free—adj, of quality, attrib. to ‘ places.’ 

Jrom—prep. gov. ‘ noise’ and ‘ disturbance.’ 

noise—noun, com., sing, num., neu. gen., obj. case, gov. 
by ‘ from.’ 

and——conj., copulative. 

disturbance—noun, com., sing. num., neu, gen., obj. case, 
gov. by ‘ from,’ 


Other derivatives— 
deduce, define, defer, defend. 
compel, compose, complex, compress. 
obstacle, obdurate, obstinacy, obtend. 
resolve, return, repetition, remunerate. 
(3) Caution, from Latin cavére, to take care. 
Provide, from Latin fro, fore or forward, and vidére to see. 
Unfrequented, from wm, not, and Latin /reguens, frequent, 
usual, crowding. 1. Point out, classify, and analyse the sentences in the following 
Disturbance, from Latin dis, asunder, and ¢urbare, to agitate. | passage :— 


Candidates taking the Subjects of Standard VT. 


‘It is certain that the country people would soon degenerate 
into a kind of savages and barbarians, were there not such 
frequent returns of a stated time, in which the whole village 
meet together with their best faces and in their clean/iest habits.’ 


(4) Other derivatives from caution, are precaution, cautionary, 
cautious, incautious, cautiously, incautiously. 

From provide, are formed provident, improvident, pro- 
tines improvidence, providential, providentially, 
provider, provision. 

From same root as unfrequented, are the words frequent, 
frequently, frequency. 

From same root as disturbance, are disturb, undisturbed, 
turbulent, turbulence. 


SS SE Oe a ee ES SE eee - 


(a) It is certain. Principal clause. 
(4) That the country people would soon degenerate into a kind 
of savages and barbarians. Noun clause, in apposition 
to ‘it’ subject of (a). 
(c) Were there not such frequent returns of a stated time. 
Adverbial clause of condition, subordinate to (4). 
(¢) In which the whole village meet together with their best 
faces and in their cleanliest habits, Adjective clause, attrib. to 
‘times’ in (¢). 


Candidates taking the Subjects of Standard VI. 


‘As 1 was musing on this description, and comparing i with 
the object defore me, the knight fo/d me that this very old 
woman /ad the reputation of a witch ad/ over the country.’ 





1. Analyse and describe these sentences, Subject Predicate Extension of Predicate 
2. Parse fully the words in italics. 
3. State with their meanings the Latin prefixes you find in the 


J . - 
Give examples of other words with the same prefixes, ) ' 
(a t 





passage. ‘ : | 
; a za is certain 
(1) (2) ‘ As I was musing on this description.’ ‘ 


Adverbial Clause denoting time, subordinate to (c). | | 


soon (time) 
intoakindof. . . bar- 
barians (manner) 


(4) * And (as I was) comparing it with the object before me.’ (6) The country {would degenerate 

Adverbial Clause denoting time, co-ordinate to (a). people 

(c) The knight told me, | 

Principal Clause. } 

(¢) That this very old woman had the reputation of a 
witch all over the country. 


(c) Such frequent were there | not 
returns of a | 
stated time 
Noun Clause, object to éo/d in (c). 
in which (time) 
together (manner) 
with their best * * habits 
(manner) 


(¢) The whole meet 
village 


Connective Subject Predicate Object. Extension of Predicate 
....4 








| . ae 
| was mus- | on this description 


(a) As 
ing (place) 


2. Parse fully the words in italics. 


Certain—Adijective of quality, predicative of ‘ it.’ 


(4)And(as) [1] | with the object be- 


| fore me (manner) 


(was) com- 
paring would—verb, irreg., intr., auxiliary of mood, past imper. 
: tense, used with future meaning. 
me (ind, ) 
| Clause d 
| (direct) 


( Cheknight told , i ; 
) a : soon—adverb of time, modifying ‘ would degenerate. 


degenerate—verb, reg., intrans., infin. mood. 


would degenerate—verb, reg., intr., indic. mood, past 
imper, tense, 3rd pers., plur. num,, agr. with ‘ people.’ 





(¢) That | this very had 
old woman | tion of a 


witch 


the reputa-jall over the country 

( plac c) : 

were—verb, irreg., intrans., subj. mood, past imper, tense, 
— 3rd per., plur, num., agr. with ‘ returns.’ 








(2) As—conjunction, adverbial, denoting time. there—adverb (idiomatic), modifying ‘were.’ 


musing—participle, imperfect, of reg. intrans. verb to 
muse, predicative of ‘ I,’ 

this—adjective of distinction, attributive to ‘ description,’ 
sing. num. 

i#—pronoun, pers., 3rd per., sing num., neu. gen., obj, 
case, gov. by ‘ comparing.’ 

before— preposition, gov. * me,’ 

that—conjunction, subordinative. 

ry—adjective of distinction, attrib, to ‘ woman,’ 

had—verb, irreg., trans., indic. mood, past tense, 3rd per., 
sing. num., agreeing with ‘ woman.’ 

all—adjective of quantity, attrib. to ‘country.’ 

over—preposition, gov. * country.’ 

country—noun, com., sing. num., neut. gen., obj. case, 


gory. by * over.’ 





such—adjective of distinction, attrib. to ‘returns.’ 

returns—noun, com., neu, gend., plur. numb., nom, case, 
subject of ‘ were.’ 

stated—adjective, participial, attrib. to ‘time.’ 

which—pronoun, relative, 3rd pers., sing. num., neu. gen., 
agr. with antecedent ‘ time,’ obj. case, gov. by ‘in,’ 

mcet—verb, irreg., intrans., indic. mood, pres. tense, 3rd 
pers., plur. num., agr. with ‘ village,’ used in plural 
sense, 


together—adverb of place, modifying ‘ meet.’ 


cleanliest—adjective of quality, superlative degree, attrib. 
to ‘ habits,’ 





d 
il 
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3. State the meaning and use of the prefixes and terminations in 
the following words :—adoration, aversion, attention, globule, 
and sedition. 


Adoration, ad, to, ation, act of or habit of, forming abstract 
noun which means act of praying to,—or worshippihg. 
Aversion, @, from, ston act of, forming abstract noun, which 
means act or habit of turning from. 


Attention, af to tion habit of, making abstract noun, which 
means habit of stretching towards, or of listening. 


Globule, w/e, diminutive, a little globe. 


Sedition, se, apart, “ion, act of, forming abstract noun, which 
means act of going away from. 


ONE ONLY of following Subjects must be taken, 
Geography. 
BOYS AND GIRLS, 
Candidates taking the Subjects of Standard V. 
(Do three questions only. ) 


1, What do you know of the Alps, and of any rivers rising in 
or near them ? 


The Alps are a remarkable central system of mountains which 
almost cover the surface of Switzerland, and extend into all the 
adjoining countries, Germany, France, Italy, and Austria. 
They form an irregular series of ranges which bear different 
names in different parts, as the Pennine Alps, the Bernese, the 
Rhaetian, the Noric, the Dinaric, the Maritime, and some others. 
The Pennine Alps extend along the southern boundary of 
Switzerland, and contain the highest points in Europe, viz., 
Mont Blanc, 15,000 feet high ; Mont Rosa, Mont Cenis, and the 
Great St. Bernard. These, and many other peaks, are perpetu- 
ally covered with snow, which, partly melting and then freezing 
again, forms the rivers of ice called glaciers. 

The Alps contain the sources of many large rivers, of which the 
chief one is the Rhine, which flows northward through Germany, 
and after receiving the Neckar, the Maine, the Moselle, and 
other tributaries, finds its way through Holland into the North 
Sea. In the upper part of its course it is extremely picturesque, 
and has several famous falls, the best known being those of 
Schafthausen. In its lower course it becomes much slower and 
tamer, and near the sea it forms a delta. 


Another important river is the Rhone, which issues from Lake 
Geneva into Franck, where its swift stream is joined by the slow 
river Saone. It flows south past Lyons into the Mediterranean 
Sea. The Ticino, Adda, and Po, rise on the south side of the 
Alps and flow through the north of Italy. 


2. What productions come to us fromthe south of Europe? 
Which are the chief towns from which they will be sent, and 
through what countries or seas will they reach us? 


From the south uf Europe we receive many sorts of fruit, as 
oranges from Spain and Malta, grapes from France, citron from 
Italy, raisins from Spain, currants from Greece and the Ionian 
Islands. We also receive raw silk from Italy, and manufac- 
tured silk from France. From Spain, Portugal, and France, we 
import large a of wine. Spain also supplies us with 
cork, Italy with sulphur and marble, France with jewellery and 
fancy goods, Turkey with leather, carpets, and dyes. 

French products are sent chiefly from the ports of Bordeaux 
and Marseilles ; Spanish and Portuguese from Operto, Cadiz, 
Barcelona, and Valencia, ships from the latter coming through 
the Straits of Gibraltar and by the Atlantic Ocean and Bay of 
Biscay to the English Channel. Goods from Italy leave the 
ports of Genoa, Naples, and Palermo, or come across France ; 
while those from Turkey and Greece leave Constantinople or 
Saloniki, Patras or Corfu, and are brought westwards along the 
Mediterranean Sea, 


3. How is the longitude ofa place reckoned? What difference 
of time will there be between Dublin and any place that may be 
44 degrees west of it ? 


Longitude is measurement east or west. It is measured from 
some chosen line supposed to be drawn directly from the north 
to the south pole. This line is called the First Meridian. It 
differs in different countries ; in England we reckon from the line 
which passes through Greenwich ; in France, the line chosen is 
that which passes through Paris. As circles drawn round the 





earth are divided into 360 degrees, the greatest number of 





degrees any place can be from the first meridian is 180, or half 
way round the earth, All places on the same meridian have 
noon at the same time, Since the apparent motion of the sun 
round the earth takes 24 hours, the rate of that motion is one 
degree in 4minutes, Hence the difference of Dublin time from 
that of a place 4 degrees further west is 44 times 4 minutes or 
18 minutes, and the time at Dublin will be 18 minutes in advance 
of the place in question, 


4. Draw a map of Wales, or of Scotland, north of the 
Caledonian Canal. 


Candidates taking the subjects of Standard VT. 


1. Which are the most important of our island colonies? Say 
where they are situated, and what we get from them? 


Leaving out Australia as a Continent rather than a mere 
island, the most important of our island colonies are the West 
Indies, New Zealand, Ceylon, Newfoundland, Malta. 

The West Indies form a vast chain of islands between North 
and South America. Most of them, though not the largest, 
belong to the English. From them we obtain sugar, cotton, 
coffee, rum, tobacco, and timber. 

New Zealand lies in the Southern Hemisphere to the south- 
east of Australia. It consists of two large islands and one 
smaller, The chief exports are wool, hides, preserved meat, 
and corn. 

Ceylon is a large island lying to the south-east of Hindostan, 
It exports coffee, cocoa, spices, and other tropical produce. 

Newfoundland is a large island lying off the coast of North 
America, near the mouth of the St. Lawrence. We obtain from 
it fish—particularly cod, and timber. 

Malta is a rather small island lying to the south of Sicily. It 
is, however, of great importance owing to its central position in 
the Mediterranean. It exports fruits, particularly oranges. 


2. The climate of Malta will differ from that of Moscow. In 
what points and probably for what reason ? 


The climate of Malta is almost tropical throughout the 
year. Its southern position causes this, but the surrounding 
sea somewhat tempers the heat of summer, and prevents the 
country from suffering from extremes of temperature, 

Moscow, being further from the equator, is colder than Malta, 
Its distance from the sea, however, causes the climate to be 
marked by great extremes. Its summer is very warm, and its 
winter long and intensely cold. ‘The winds which reach it have 
previously swept over a great bleak expanse, and afford none of 
that moderating’ influence which belongs to sea breezes. 

The climate of Malta is insular, that of Moscow continental, 


3. What do you know of Valparaiso, Vienna, Qu’Appelle, 
Quito, Queensland, Queenstown, Quebec, Quimperle ? 
Valparaiso is the chief seaport on the western coast of South 
America. It is in Chili, and exports copper ore, and guano, 
Vienna, on the Danube, is the capital of Austria. It is the 
chief centre of trade as well as the seat of government. Its 
eae is over half a million, and it is considered the 
andsomest city in Germany. ‘ 
Qu’ Appelle is a river in the western part of British North 
America. It joins the Assiniboine. 
Queensland is a large colony on the eastern side of Australia. 
It is famous for its large sheep farms, and the exportation of 
wool. Its chief town is Brisbane, 
Queenstown is the port of Cork. It is situated on an island 
in Cork Harbour. Tie Mail Steamers from America usually 


call there. Large quantities of provisions are exported, 


Quebec, on the St. Lawrence, is one of the most celebrated 


towns in the Dominion of Canada. It is sometimes called the 


‘ Gibraltar of America,’ and was the scene of General Wolfe’s 


famous victory and death in 1759. It is a place of great 
commercial importance. 


Quimperle is a small place on the south of the peninsula of 


Brittany in France. 


4. Draw a map of North or South America, 


Candidates taking the subjects of Standard VTI, 


1. What causes influence currents, and how will currents 


influence trade or climate? Give examples, 


The chief cause of ocean currents is the action of winds upon 


the water at the surface, The sun’s heat by raising the 
temperature in varying degrees in different parts causes. an 
expansion of the surface water and a flow of the lighter warm 
water towards the cooler regions, where the water 


ng heavier 
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sinks. ‘The rotation of the earth has a similar effect to that it 
has in causing the trade winds to have an easterly direction, 
though to a less degree, because the cohesion of water is greater 
than that of air, Another cause which influences the force and 
direction of currents is the disposition of the land: thus the 
Gulf Stream is turned towards the west by the form of the land 
enclosing the Caribbean Sea, and its speed and force are 
increased by its having to issue through the narrow channel of 
Florida. 

‘The influence of currents on trade is to be observed in the 
facilities afforded to vessels when going in the direction of the 
currents. Ships coming from America are brought as far as 
possible so as to be helped forward by the current flowing across 
the Atlantic. This same great current affords one of the best 
examples of the effect of a current on climate. The warm 
water communicates its heat to the air above it, and also loads 
the air with much moisture produced by evaporation ; and the 
west winds which form the counter-trades carry this warmth and 
moisture to Great Britain and the fielghbouring lands. The 
Arctic current which flows along the Eastern coast of Noith 


America has also a considerable effect on the climate of | 


Newfoundland and Nova Scotia. 


2. Why are the planets so called? Give the names of the 
more important, with their relative position to the sun. 

The planets are bodies which revolve in elliptical orbits 
round the sun : The name is derived from the Greek flanetes, a 
wanderer, from the fact that they were in early times observed to 
change their relative position among the other heavenly bodies, 
the fixed stars. The chief planets are ey and Venus, 
whose orbits are within that of the earth, and Mars, Jupiter, 
Saturn, Uranus, and Neptune, which revolve outside the earth’s 
orbit. ‘The four outer planets of those named are much larger 
and more distant from the sun than Mercury, Venus, the Earth 
and Mars, 


3. What do you know of the bed of any of the Oceans, and 
of any forms of animal life existing at great depths ? 

The Atlantic Ocean is the one whose bed was earliest 
investigated with care. About 30 years ago an examination 
was made of the ocean depths between the British Isles and the 
United States preparatory to laying the first great oceanic 
telegraph cable. tt was found that in this region there was a 
sort of elevated ridge of considerable width and comparatively 
level. Several cables are now laid along it and hence it is called 
the Telegraphic Plateau. ‘The bed of the ocean north and 
south of this ridge lies at a much greater depth. 

The famous voyage of the Challenger, 1872 to 1876, added 
much to the world’s knowledge respecting the bed of the ocean 
and its nature. It appears that the greatest ascertained depths 
of the Pacific are about equal to the greatest known mountain 
heights, or nearly 30,000 feet. 

By means of an ingenious sounding apparatus portions of the 
ocean bed have been brought up from great depths, and the 
examination of these samples has demonstrated that though 
few animals or organised bodies exist in the deepest parts, there 
are vast numbers of calcareous shells of foraminifera, and 
remains of globigerinae. These belong to a low type of 
animal organism which abounds some distance below the surface 
of the ocean, but do not live in the greatest depths, where their 
remains form a sort of ooze or mud. 


4- Draw a map of the Mediterranean or the Baltic. 
History. 
BOYS AND GIRLS, 
Candidates taking the Subjects of Standards V., VT., or V1. 
1. Tell —_——— of history you have specially studied, 
and give dates of the beginning and end of the period. 
2. Write down the names and dates of three sovereigns in 


your period ; tell what House they belonged to; and show the 
relationship (if any) between them. 


3. Compare the manners and customs of the people of your 
period with those of the present day, and mention points in 
which we are better off than they were. 

Elementary Science. 
BOYS AND GIRLS, 
Candidates examined in Standard V., V/., or VT7J. 

(Answer one question in Section A, one in B, and one in C.) 

Candidates in Standard V. are only expected to answer in 


very simple language. Those in Standards VI. and. VII. 
should also answer in simple terms, but in rather fuller detail, 








Answer fwo questions only. 


1. Say what you know about fhe camel, referring to its 
structure, uses, and home, 

2. Describe the cotton manufacture, saying something about 
the raw material, its preparation, and the processes of weaving. 

or Describe (in a similar manner) any manufacture carried on 
in the town or village where you live. 

3. Give a simple description of a thermometer or of a pulley. 


Needlework. 
GIRLS ONLY. 


One hour will be allowed for this exercise i (he afternoon, 


END OF FIRST YEAR. 
Three hours and a half allowed. 
Arithmetic. 
BOYS ONLY. 
1. Convert ,4, ,, and ,4°y, into decimals, and find the sum ot 
the results by decimals. 
ys = "416666666 
gg = 04687 5000 
: fy = 818181818 
1°28172 Ans. 


2. Find the value of 2} of 1$—2;4,+-1} + 4 of 2}—13. 
2% of 1$-—2,4.+1} + 5 of 2}-—14 
=f of IP —FP X $+ 7h Of B-Y 
=$i-—H+24-Y 
5+ a Pa 
~~  —— oon > 
434—4225 
1320 
=1993=28- Ans. 
3. Express 2} of £1°0$75 as the fraction of 1} of 2°9 guincas. 
Fraction required = 23 of 19835 of 20s. +1} of ?§ of 21s. 
= 9P KBE X $x AB 
= AP x A452 XK FX ay X ay 
SAP X MEX EX ay Xo 
=AEXEXEX de 


a aif. Ans. 


4. A cistern of water is § full, but after 100 gallons are drawn 
off, and 20 gallons run in, it is found to be } full) How many 
gallons will the cistern contain when full ? 

The difference between § and $=}. 
The total decrease = 100 gals. — 20 gals. = So gals. 
Since 4 of the cistern contains 80 gals. the whole cistern 


will contain 80 x 6 = 480 gallons. Ans, 


GIRLS ONLY, 


1. Find yt ey the value of 52362 shares in a coal mine 


at £49 18s. each share. 

Of £1, 1/8 =yy £5236 12 © = value of shares at £1 each, 
50 
[261830 0 © » oo £50 wo 
ae 2A Pee eee Be 


7088 13 4= » wh49 18 4% 
261 12 4 Ans. 


2. What will be the cost of making a road 21 miles 3 fur- 
longs 22 poles 2 yards 1} feet, at the rate of £205 12s. 6d. per 
mile ? 


Of im., 2f. 





4; £205 12 6 =costof 1 mile 
21 


4318 2 6 
51 


” 21 Le 
‘d 2 fur. 
” I ’” 

- 20 p. 


2 p. 
» 2yds. 1p ft. 


» S606 

o» 86, 20p 

»20P.,2P. = zo 

»» 20p., 2h yds. = x4) 
| 


wunnid 


21m. 3f. 22 p. 2yds. 14 ft, 
I . Ans, 
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3. After paying the following bill, a lady had 14s. 9}d. left. 
How much had she at first ? 
25} yds. of cloth at 6s. 84d. a yard £8 1 
1} gross of reels of cotton at 64d. a doz. 9 
115} yds. of calico at 34d. a yard I 13 
2 doz. pairs of stockings at Is. 64d. 
each pair ... 117 
as. 2 
o 2 
O 14 


£° 2 


Hud 


10 pairs of gloves sold at 338. a doz. pairs 
Cost of carriage of the goods - 
Balance left ... ove one 


*Total 


I 
onoao 
a tinal 


| 
fy 
> 
a 
° 
> 
3 


4. What fraction must be added to 2 + 49— 14 + + 80 
as to make a whole number ? 
2e+43-14 + 1h 
2+ % — Ye + th 
ot & + 1d 
The next whole number is 3, and 3 — 2); = 4%. Ans. 
5. Explain clearly what you understand by each of the fol- 
lowing terms used in arithmetic:—a measure, a multiple, 


wr common measure, least common multiple, an integer, a | 


raction, and illustrate your answer by numerical examples. 

A measure of any number or quantity is a number or quan- 
tity which is contained in the given number or quantity an exact 
number of times. ‘Thus, 7 is a measure of 42. 

A multiple of any quantity is that which contains the given 
quantity an exact number of times. Thus 55 is a multiple of 11. 

Greatest common measure. When one number is contained 


an exact number of times in each of two or more numbers it is | 


called a common measure of those numbers, and the greatest 
number so contained in those numbers is called their greatest 
common measure. ‘Thus 3 is acommon measure of 48, 72, and 
84; but the greatest common measure of these numbers is 12. 
Least common multiple. 


of those numbers, and the least number which exactly contains 
them is called their least common multiple. 
common multiple of 3, 4, 6, 8; but the least common multiple 
of these numbers is 24. 

An integer is a whole number, as 7, or 16. 

A fraction is a value less than unity, or a value that does not 
contain an exact number of ones. ‘Thus % is a fraction, and 
means two out of three equal parts into which a unit is divided ; 
also § is a fraction. 


Grammar. 
BOYS AND GIRLS, 


1. ‘ Bounded the fiery steed in air, 

The rider sat erect and fair 

Then like a bolt from steel cross-bow, 

»Forth launched, along the plain they go.’ 
Analyse this passage, and parse the words in italics, 
(a) Bounded the fiery steed in air. Principal clause. 

(6) The rider sat erect and fair. Principal clause. 
(c) Then like’a bolt from steel cross-bow 


Forth launched along the plain they go. } Principal cleus. 





Subject Extension of Predicate 





Enlargements Predicate 
| 
} 


(a) Steed the fiery bounded | in air (place) 


(4) rider the erect and fair 


(manner) 


launched forth 
like a bolt from 
steel cross-bow | 


(c) they, Then (time) 
along the plain 
(place) 


Bounded—verb, reg. intran., indic, md., past tense, 3rd 
pers., sing. num,, agr. with ‘steed.’ 

fiery—adjective of quality, attrib. to ‘ steed.’ 

steed—noun, com., sing. num., com. gen., nom. case, 
subject to ‘ bounded.” 











A number which exactly contains | 
each of two or more other numbers is called a common multiple | 


Thus 96 is a | 


sat—verb, irreg. intrans., indic. md., past tense, 3rd pers., 
sing. num., agr. with subject ‘ rider.’ 

erect—adjective, descriptive, used adverbially to modify 
* sat.’ 

then—adverb of time, modifying ‘ go.’ 

like—adjective of quality, positive A attrib. to ‘ they.’ 

forth - adverb of hm direction, modifying ‘ launched. 

launched—participle, passive, of reg. trans. verb ‘ launch,’ 
attrib. to ‘ they.’ 

along—preposition, gov. ‘ plain.’ 


2. What is case? How do you know the nominative. 
possessive, and objective cases ? 

Case is the grammatical relation in which a noun or pronoun 
stands to the other words of the sentence in which it is used, 
In some lan uages the cases of nouns as well as of pronouns 
are distinguished by different forms or inflections, In English 
only pronouns are so distinguished for the three cases, and nouns 
are alike in form except for the possessive case. 

The possessive case is marked by the inflection 's added to 
the simple form of the noun in the singular number, and an 
apostrophe ’ added after the s in the plural number, _If the 
= oon number does not end with s, the ’s is added as in the 
singular; and in a few singular nouns ending with a sibilant 
sound only the apostrophe is added as is common in the plural. 

The nominative case is the relation of the subject of a clause, 
and it can be known by asking a question formed by placing 
who or what before the verb of the predicate. 

The objective case is the relation of the object of a clause to 
the predicate, and it can be known by asking a question formed 
by placing whom or what after the predicate of the clause. 
When the verb in the predicate is intransitive, it has no object ; 
but the objective case is used also in phrases beginning with a 
preposition, 

In such a sentence as ‘Spring returning, the swallows re- 
appear,’ ‘spring returning’ is called an absolute phrase, and 
‘spring’ is said to be in the nominative case absolute. 

When a noun is used to name a person or thing spoken to, it 
is said to be in the nominative of address. In Latin and some 
other languages this was called the vocative case. 


3. Point out the affixes, with their meaning, of the follow- 
ing words:—scholar, goodness, friendship, maiden, speaker, 
lambkin. 

ar in scholar means a person; properly a scholar is a person 
belonging to a school. 

ness, in goodness, means an abstract quality, in this word it 
means the quality of being good. 

ship, means state of; friendship =the state or relation of 
friends. 

en means diminutive ; maiden literally means a little maid. 

er means an agent ; speaker = one who speaks, 

kin gives a diminutive meaning ; lambkin = a little lamb. 


Geography. 
(Do three questions only. ) 


1, Give a simple account of the causes which may have 
contributed to the formation of mountains and rivers. 


The most constant and most general agent in forming the 
varying surface of the land is muchahie water in its various and 
changing forms. ‘The constant movements of the waters of the 
sea in waves, and tides, and currents, wear down the softer 
portions of rocks,-and lay down strata of sand and pebbles. 
Vhen one layer has been placed upon another for a long series, 
it has probably happened that some natural shock has caused 
the upheaval of these strata, or the subsidence of the water. 
Thus we find stratified rocks forming mountain ranges. The 
cause of upheaval is believed to be the internal heat of the earth 
acting on some of its chemical elements, and forming gases 
which, in their natural expansion, exercise sufficient force to 
elevate masses of land and so form mountains. 

In some cases this action of fire and the expansion of gases in 
the earth may be seen in operation as well as in effect ; witness 
the various active volcanoes, and the earthquakes which from 
time to time break up the earth’s surface in some districts. ‘The 
changes here briefly suggested continuing for the countless ages 
during which the earth has probably been subject to them, 
together with the effect of frost sod varying temperature, are 
quite sufficient to account for the mountains an 
which diversify the surface of the earth. 
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The formation of rivets is due in the first place to the evapor- 
ation of the waters of the earth, and the condensation of vapour 
into rain. The rain falls on the land, particularly on the hills 
and mountains. 
snow, and lies till the warm season melts it and liberates the 
water, causing it to flow in abundance towards the lower 
ground, By the operation of the law of gravitation water seeks 
the lowest fevel attainable, and in doing so flows along hollow 
places, and by the force of its flow wears channels for itself till 
in most cases it pours itself back into the sea. 
formed, the streams being as a rule, small and swift in the 
mountainous regions and becoming larger by union with each 
other, and slower as they pass through more level country. 
Some rivers are formed by the breaking out of springs, which 
have been gathered in natural cisterns consisting of rocks 
impervious to water. When the water rises above a certain 
level it may find an outlet, and a stream flowing from the spring 
is the result. 


2. With what object may emigrants go to Canada or 
Australia? What are any of the ports at which they may land, 
and to what parts of the country may they go for their different 
occupations ? 


Emigrants may go to Canada to engage in the lumber 
trade, or in the trade in furs, in farming, or in the work of 
mechanics, One who wishes to engage in the lumber trade 
would do well to go to Ottawa, or one of the other ports on the 
St. Lawrence. Ottawa is the centre of the timber trade, and 
for persons fitted for the rough work of cutting and collecting 
the timber which abounds, the immediate district would pro- 
bably offer openings for labour. For the fur trade, one would 
do better to go further north, towards the shores of Hudson’s 
Bay, or further west, to the neighbourhood of the Saskatchewan 
River ; but in this trade one must be prepared for much hard- 
ship, and comparative isolation. For farming, the most suit- 
able district is probably that of Manitoba, which lies far to the 
west, and near the boundary of the United States. The land 
is very fertile there, and it is easy to become the possessor of 
a considerable plot. 

Emigrants to Australia should be prepared to do manual 
labour of various kinds. ‘The most profitable kind of employ- 
ment is probably that of sheep-farming ; but this cannot well 
be pote upon without some capital, If we suppose Queens- 
land to be the province chosen, Brisbane would be a suitable 
place for landing, and it would be necessary to go inland for a 
sheep run. Land, however, is abundant, and except that 
periods of drought sometimes cause much difficulty with the 
flocks, the prospects of a sheep-farmer in Queensland would 
generally be satisfactory. 


3. York, Valentia, Dungeness, Sumburgh Head, Malin 
Head, St. Catherine’s Point, Stornoway, Ardrossan, Belmullet 
—all these are mentioned in the weather report. Describe 
their position. 

York, the county town of Yorkshire, stands on the Ouse, 
rather to the south and east of the centre of the county. 

Valentia isa smallisland,to the south-west of Ireland, off the 
coast of Kerry. 

Dungeness is a promontory forming the most southern point of 
the county of Kent. 

Sumburgh Head is a cape, at the southern extremity of Main- 
land, the largest of the Shetland Islands. 

Malin Head is the most northern point of Ireland, on the 
coast of Donegal. 

‘SY. Catherine's Point is a cape, on the southern side of the 
Isle of Wight, Hampshire. 

Sforneway, the chief port of Lewis, in the Hebrides, is situ- 
ated on the eastern side of that island. 

Ardrossan is a small seaport, on the coast of Ayrshire. 


Belmultet is &% small town on Blacksod Bay, in the county of 
Mayo, west of Ireland, 


4. Draw a map of the west coast of England or of Ireland, 


History. 


1. The towns of the Romans in Britain were divided into 
four classes. Distinguish these classes, and name some towns 
belonging to each of them. 


The four classes into which Roman towns in Britain were 
divided were—tst, Mainicipia, or municipal towns ; 2nd, Colo- 
nies} 3rd, Towns endowed with the Latin Right; and 4th, 


Thus rivers are 


Stipendiary towns. The first class were in some respects the 
most highly privileged, as they were not subject to the Roman 


| law, while they cold make laws for themselves, and shared 


In the colder regions it falls in the form of | 








They were only two in 


the privileges of Roman citizenship. 
by the Romans Verula- 


number—St. Alban's and York—cal 
mium and Eboracum. 

The colonies had institutions almost exactly corresponding to 
those of Rome itself ; their citizens were bound to take up atms, 
if necessary, in defence of the Roman government. Londinium 
(London), Lindum (Lincoln), Deva (Chester), were among the 
colonies. 

The towns endowed with the Latin right could elect their 
own magisttates, but their privileges were less extensive than 
those of the classes already named, Carlisle, then called 
Luguvallium, Cirencester, and Old Sarum, belonged to this 
class. 

The Stipendiary towns were still less favoured. Not only 
did they lack the right to elect their own magistrates, but they 
had to pay tribute. Winchester, Exeter, Dorchester and Can- 
terbury were among the towns of this class. 


2. What was Romescot? 
was it imposed ? 


When Ina, King of Wessex during the latter part of-the 
seventh century, and the early years of the eighth, grew old, 
he embraced a religious or sort of monastic life, and went on a 
pilgrimage to Rome. In order to support an English school 
there, he imposed a tax on his subjects of one penny per year 
for each house. ‘This was called Romescot, Offa, ye Mercia, 
who flourished about seventy years later, is also said to have 
promised a yearly donation to the Pope for the purpose of sup- 
porting an English college in Rome, and to raise it imposed a 
tax of one penny on each household of. a certain annual value. 
In course of time this’ was extended to the whole of England, 
and, under the more familiar name of Peter’s pence, the 
Popes sought to exact it, for their own purposes, as a kind of 
permanent tribute. 


By whom and for what purpose 


3. Mention some proofs of the wisdom of Alfred as a ruler, 
and describe his measures for promoting the instruction of his 
people, 

Having experienced in his contests with the Danes the diffi- 
culties arising from the ill-organised defences of his country he 
organised an efficient military force, and collected a large fleet 
of vessels suitable for warlike purposes. He also devoted large 
sums of money to the re-construction of forts and castles, which 
had been destroyed. It is not likely that he originated all the 
= laws and institutions which have been attributed to him, 
mut the fact that he has been credited with so many good works 
does afford some testimony to his wisdom, for the reputation he 
gained was undoubtedly based on his conduct in reviving, pro- 
mulgating, and establishing good laws which previous rulers had 
instituted, but which had probably been allowed to fall into 
neglect and disuse. 

The clearest proofs, however, of Alfred’s wisdom are to be 
found in the value he placed upon learning, and the excellent 
means he adopted to secure its extension. Finding that igno- 
rance prevailed almost everywhere in his kingdom. he invited 
scholars from abroad to settle in England, established schools 
and colleges, enjoined attendance at school on the families of 
those sessed of land, and encouraged, both by his own 
example and by the use of money, the production and trans- 
lation of books profitable for instruction. Thus adopting a 
regular distribution of his time he devoted one-third of each day 
to study and devotion, and did this so effectually that he trans- 
lated into Saxon the histories of Bede and Orosius, thé *Con- 
solations of Philosophy, by Boethius, the Psalms, and several 
works of travel. Further, he encouraged navigation, and the 
extension of commerce, and promoted manufacturing and 
mechanical industry among his subjects. 


Composition. 
Write from memory the substance of the passage read to you 
by the Inspector. 


Needlework. 

GIRLS ONLY. 
One hour allowed for this exercise in the afternoon. 
Join two pieces of calico together by seam and fell. 


stroke, and set in one joined end into a band. 
bottom ; sew on a tape-string. 


Gather, 
Hem the 


I, 
be ex 
than ; 
case a 
hinde: 
the fi 
secon 


2. ( 
You w 
two f; 
were r 
a third 


Gibbon 
Forsyt 
Practic 
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Music. 
STAFF NOTATION, 
1. Write above each of the following notes its value-name 


(crotchet, &c.), and below each its pitch-name (C, D, E, or 
Do, Re, &c.). 




















(1) (2) (3) (4) 
Minim Semiquaver Quaver Crotchet 
= So 
=e —— ee een 
6 = Ss 6—)— —— 
vy e 
B or St B or St F or Fa E or A 











2. Write below each of the following intervals its name 
(major third, &c. ) 




















(1) (2) (3) (4) 
p—— a je] 
_——— 
Augmented 4th, Major or Minor Minor 
Pluperfect 4th. Perfect 5th. Sixth Third 








or Tritone. 


3. Add proper time-signatures to each of the following : 


(1) (2) (3) 
GS Ss fesse] 











TONIC SOL-FA NOTATION. 





1. What measures are shown by the following pulse signs : 


La a 
: | 3.3 | 3 8 |} Three-pulse, secondary. 


BFixy§ eo Rot 






Rane | Four-pulse, primary. 


| Two-pulse, secondary. 








2. Write the names of the following intervals : 


(1) fwh to te; Augmented or pluperfect fourth, or tritone, 
(2) fah to ray, Major sixth, 

(3) me to te. Perfect or major fifth. 

(4) ray to fahk. Minor third. 


3 Write the following an octave higher, doubling the value 
of each note : 


|d :m | Sokal 


@ im Wt t./0 i- 
| | 


oe: of 
Composition. 
( For the Examiner. ) 


For Candidates taking the subjects of Standard V. 


[The passage should be read ¢twice distinctly, and then the 
substance of it is to be written down from memory by the 
candidate. ] 


The true temples of the ancient inhabitants of ‘Tuscany were 
the tombs. ‘They were the sacred places used for the most 
sacred rites. In almost every Etruscan tomb is found a large 
ante-chamber out of which the burial chambers open, This 
ante-chamber was the placé where the whole family used to 
assemble at the annual funeral feast, to worship the spirits of its 
ancestors and to make offerings to them, 

For Pupil Teachers at the end of the First Year. 

[The passage should be read once distinctly, and then the 
substance of it is to be written down from memory by the 
Pupil Teacher, } 

The ancient Turanian race believed that the spirits of the 
dead could still make use of the spirits of whatever had been of 
service to them in life. Hence, when we open their sepulchres, 
we find the warrior buried with his spear and arrows, the 
woman with her utensils and ornaments; by the side of the 
infant’s skeleton we find the skeleton of the faithful house-dog, 
slaughtered in order that the soul of this brave and wise 
companion might safely guide the soul of the helpless little one 
on the long journey to the unknown land. 

















question is obtained. 





ECAuty Efolumn, 

RULES. 
1. Each correspondent is restricted to one question. 
send questions for solution, would give (if possible) the required answer, and the source from which the 


2. No query can be answered unless accompanied by the real name and address of the sender, not 
necessarily for publication, but as a guarantee of good faith and for facility of reference. 


3. ag” When a pseudonym is adopted it should be written at the end of the query, and the 
real name and address on a separate piece of paper. 





We should be much obliged if correspondents, who 





5. Replies will not be sent through the post. 


following issue. 


Pilgrim Street, Ludgate Hill, London, B.C. 


4. Correspondents are requested to write their queries /egid/y, and on one side of the paper’ only. 
6. Queries must reach the office not later than the 12th of the month, or they cannot be attended to in the 


*,* All communications for this column should be addressed—‘ Zhe Query Editor, The Practical Teacher, 




















General. 


1. IGNORANCE.—By Article 68 of the Code teachers cannot 
be examined for the purpose of raising their certificates more 
than once in every two years. But that does not apply in your 
case as you have not a certificate. There seems nothing to 
hinder you except prudence. An acting teacher who failed in 
the first year’s papers in 1885 is not likely to succeed in the 
second year’s papers in 1886, 

















2. CONSTANT READER.—Read the 62nd Article of the Code, 
You will see that you cannot get a certificate unless you obtain 
two favourable reports from an inspector. If your first report 
were not succeeded by six months’ service since the examination, 
a third report would become necessary. 


3. TROJAN.—We recommend you ‘ Model Drawing,’ by 
Gibbons, 1s. (Marshall and Co.). ‘Linear Perspective,’ 
Forsyth and Co, (Maclehose and Sons), Yule’s ‘ Second Grade 
Practical Geometry (G, Stewart and Co.). 









4. ArTHUR.—A mass of 6} Ibs, is put on a smooth horizontal 
table, and connected by a fine thread to a mass of 14 lbs., 
which hangs over the edge of the table; if the latter body is 
allowed to fall, dragging the former after it, what force does it 
exert on the former body, and what is its acclerative effect on 
the velocity of the body? (Sctence and Art, 1883.) 

Let / stand for the accelerating force, g for gravity, P for the 
hanging mass, and Q for the mass on the table ; 

Then, f : g 3: P P + Q, 


Ha a 
Of @ ome & 


.". Accelerating force = rs i” x 32 ft. 
= ‘| x 32 ft. 
= 6 ft. 


Sania 
This means, that at the end of one second, the bodies have 
acquired a velocity of § ft: per second, 
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5. A Juntor.—Three forces act at a point and keep it at rest, 
show how to draw a triangle whose sides shall represent the 
forces, 

AC and CB are two threads, 4 ft. and § ft. long respectively, 
fastened to fixed points, A and B, which are in the same 
horizontal line, 6 ft. apart ; a weight of 50 Ibs. is fastened to C ; 
find, by means of a construction drawn to scale, the pull it 
causes at the points A and B. 

Each of the threads AC and CB is, of course, in a state of 
tension; what are the forces producing the tension? (Science 
and Art, 1883.) 

(a) If a triangle be drawn having its sides parallel to the lines 
of action of the forces, the sides of the triangle will be 
ao 'om to the forces respectively parallel to them. 

(4) 


4 —_—_—___—_—__,B 
‘ 
\ 
\ 
c 


Fig. B. 
Scale } in, to x ft. 
Draw CD perpendicular to AB, and DE parallel to BC. 
Then the three sides of the triangle DEC are proportional 
to the tensions of AC and CB, and the weight of go Ibs. at C. 
DE = gin. ; EC = fin. ; CD= fin. 


.”. Tension of AC 50 lbs. x iz 


50 lbs. x $ 
4$° Ibs, 
"35% lbs. ; 

din. 
50 Ibs. xX tin. 
50 lbs. x 4 
-- Ibs, 


2 4 Ibs. 


(c) The forces producing the tension are the weight at C and 
the resistance of the fixed points A and B, 


6. Rex.—Your intentions as to the future should be kept to 
yourself ; they{may not be realized. ‘The sum to be repaid is £90. 


7. Crpoic-y-Deryn. — ‘Mensuration for Beginners,’ by 
Todhunter, would suit you, and at the same time do for the 
future. Drawing depends upon the subjects you take up. 
What do you want to study? Curtwen’s * Manual,’ or Dunstan's, 
would contain everything you want. For French there are 
several good books. ‘To begin with, try Afacmillan’s Progres- 
sive Series, Part I. ‘That is not too big. Cyclopzedias should 
belong to the school library, ‘They are dear, and only needed for 
consultation, 


8 Cymro.—You are able to’ add up all the, marks you 
could have got by taking the questions you did. ‘Then put 
down the marks you think you would actually get. If they 
amount to 65 you will perhaps get a tst Class. The exact 
number required for a Ist Class ts not — Two firsts 
will be of service to you in the Scholarship examination. We 
cannot tell you exactly how many marks are added, 


9. ALpua.—Corsidering the object you have in view you 
could hardly do better than take Dr. Smith's ‘German Prin- 
cipia,’ Parts I. and II., and Dr. Schmidt's ‘ Practical German 
Grammar,’ in connection with them. Zve’s ‘German Grammar,’ 
and Qwick's ‘Essentials of German’ are excellent both jin 
themselves and for your purpose. 


io, C. H. D. N.-—We ~~ you know that the lines you 
send us are poor specimens of writing as such, nor are they at 
all easy to compare. In the specimen A the letters are more 
correctly ional than in B, though they need much improve- 
ment. In B there seems no attempt at conformity with usage. 
A, 60; B, 30. 


11. MusicamMo.—You cannot do better than study Dr, 
Stainer’s ‘Manual,’ Novello and Co,, and Afacfarren's * Rudi- 





ments of Harmony.” You are, no doubt, well acquainted 
with the elementary work ; if not, use Dunstan's ‘ Manual of | 
Music." How shall you get your exercises corrected? We 
advise you to have some professional assistance in that matter. | 


12. LANCASHIRE.—Small hand. Letters irregularly and in- 
correctly formed. Large hand illustrates most of the errors 
ible. Nota single letter is of the right shape, curves are 
jagged, too thick in some places and too thin in others. It is 
needless to particularize. The first thing for you to do is to prac- 
tise excellent models half-an-hour a day for three months. 


13. E. S. R.—*‘ Class Book of the Catechism,’ A/ac/ear, ts. 6d. 
(Macmillan and Co.), ‘Manual for Confirmation and First 
Communion,’ 2s. (Macmillan and Co. ). 


14. HANNIBAL.—See solution to ‘ Gillies’ in this issue. 
15. INcERTUS.—See Rule 2 at head of Query Column. 


16. W.C.—(a) Round haystack. 

Content of lower part = area of base x height of lower part ; 

Content of upper part = 4 (area of base x height of upper 
part). 

(4) Oblong haystack. 

Content of lower part = length x breadth x height of lower 
part ; 

Content of upper part = 4 (length x breadth x height of 
upper part). ; 

(c) Round timber. 

Content = square of quarter girt, or of } of the mean circum- 
ference, x length. 

Note 1. —When the tree is tapering take the mean dimensions, 
either by girting it in the middle for the mean girt, or at the two 
ends, and take half the sum of the two. When the tree is very 
irregular, divide .it into several lengths, and find the content of 
each part separately, or else add all the girts together, and 
divide the sum by the number of them for the mean girt. 

Note 2. This rule, which is commonly used, gives the answer 
about } less than the true quantity in the tree, or nearly what 
the quantity would be after the tree is hewed square, so that it 
seems intended to make an allowance for squaring the tree. 


17. BROOMSGROVE.—Put into Latin: ‘ Let them set out, let 
them not suffer the er man to pine away with longing for 
them ; if they will hasten they will overtake him by evening.’ 

Proficiscantur, neve infelicem suo desiderio marcescere 
patiantur, si festinent eos illum ante noctem occupaturos esse. 


18. Xtvy.—A seismometer is an instrument for measuring 
earth tremors or earthquakes, Various instruments have been 
devised from time to time to measure the extent of these move- 
ments. The simplest seismometer is a basin of treacle. You 
will find a full account of what you want in the article ‘ Earth- 
quakes,’ Ency. Brit. 


Algebra. 


1. SYRENIAN.—If M is the’ mean of # numbers A,B,C,... 
show that (A — M)* + (B — M)? + (C — M)? +... 
= A?— M? + B? — M? + C?— M? + ..,, 
(Science and Art, 1885.) 
(A — M)? + (B — M)? + (C — M)? + ... 
= A?— 2AM + M?+ B?—2BM+ M?+ C?—2CM+M?+... 
= A?— M? + B? — M?+ C?— M?+... —2AM + 2 M2—2BM 
+ 2 M?—2CM + 2 M?—... 
= A?— M? + B? — M? + C?— M? + ,,,, 
—2M(A+B+C+...—nM) 
= A? -— M? + B? — M? + C?— M? +.., 


—2M(A+B+C+..— 
= A?— M? + B? — M? + C?— M? +... 


pA+B+C =) 
n 


2. FOLKESTONIAN.—Simplify :— 

Vete Vere) VF=> |. 

Yx—-a x V/x+a V (x + a — ax 

Veta Vx-a V3 a 

Va-ae Vas+e) V@rvap—az 

—(e«+a)-(*-4)  VS-—e 
VG@+a)-4 Vedoaxrta@- ax 

- 2a x Vv (x — a) (x? + ax + a) 
Vv (x + a) (x — a) Vxt+ax+a 


= ees. ie Ans, 
Vxt+a 
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3. ALpHa.—Assuming the binomial theorem to be true for 
(1 + x)*—+*, show that it will be also true for the first three 
terms of (I + x)* + *. 

Write down the middle term of (a + «)§, and the sixth term 
of (1 — x)-. 

(1+ xP-' = 1+ (wn —1) x + (ee =2) x? +... 

(1+ 2*%=1+ 2 + x? 

(0 + xypnmt x (rn + eP SH 1+ (2 — I) et + 
~ @=0@—9)) 2 
Y 1.2 
+ ax + 2(n—1) x 
+x 


Hoses 


(9+ xe)(*—-t +2) = 1 +(e + Ie + 
(n — 1) (wm — 2) + 4(#—1) + 2 2 
1.2 
(rt xy tt airt+(a + tet 
ni —3u + 2+ 4n—4+2 
1.2 


2 
=1+(a+1)x+ ae 





x? +.... 


+ oeee 


n(n + 1) 19 
1.2 
And ” (# +1 _ (a + 1) (4 + 1—1) 
: 1.2 1.2 ’ 
.". It is true for the first three terms of (1 + +«)* +. 
Middle term of (a + x)§; 


Middle term is the 5th = —C—2 


=I+ (#+1)xe+ +.. 


= 70 atx', 
6th term of (1 + x)-4 
~ 44+ 004270494044 gs 
LS_ 





sa 


_ 42 4. 


= wz 
d 


4: W. Potrer.—If S, represent the sum of » of the natural 
numbers beginning with a, prove that Sja4n—-1 = 3 Sa 


( Zodhunter.) 
Sa = "{2a+n—1 } 
2 


n 


% {2 (30 + n—1) +n—1} 
* {6a+2n—2+n—1} 


" {60+ 3»—3 } 
fast —1 x 
* px3 


= 3 Sa. 


5. Incoc.—Cannon balls are piled in a regular ego 
(square-based), one ball at the top and 121 in the layer lying on 
the ground. What is the average number of balls in a layer? 
(AMoffatt’s ‘ Pupil Teacher's’ Course, 4th year). 
Number of balls in a side of the bottom layer = 4/121 = 11 ; 
.. Number of layers = 11. 
If #2 represent number of balls in a side of the bottom layer, 
number oF all the balls = $ #2 (nm + 1) (2 + 1); 
.", Average number of balls in a layer 
= jr x In (It + 1) (22 + npan 
_ 132 X 33 
6 
Ans. 


S 


30 +a—1 = 


= 46. 

6. BEN Nevis.—From a company of soldiers mustering 96, 

a picket of 10 is to be selected ; determine in how many ways it 

can be done (1) so as always to include a particular man (2) so 
as always to exclude the same man. ( Zodhunter.) 

(1) When the particular man is included, we have to select 


9 men out of 95. 
L95 


To 186 


(2) When the particular man is excluded, we have to select 
10 men out of 95. 


this can be done in ways 


| 95 


this can be done in _==__ 
}10 | 85 


ways. 





Arithmetic. 


1, D.W.—Prove that if 276543 be divided by 113774651 
until there are four figures after the decimal point in the 
uotient, the remainder now left is °02523419.—(/ntermediate 
.A., 1885.) 
276°543 
*02523419 
1137°4651) 276°51770551 (°2431 
._. _sil 
49024745 
45498604 
352601418 
34123953 _ 
11374051 
11374651 


2. RipLEey, B.—Proof spirit contains 49°37 per cent. of pure 
spirit and 50°63 of water. When the duty on proof spirit is 10s. 
per gallon, a profit of 334 per cent. is gained by odie at 14s. 
per gallon, a mixture of 84 parts of pure spirit, with 100 parts 
of water. If the duty on proof spirit be raised to 12s. per 
gallon, how many parts of pure spirit must then be mixed with 
100 parts of water, in order to gain the same percentage of 

rofit by selling the mixture at the same price as before — 
Cambridge Local, Senior Candidates, Dec. 1885.) 

Selling price of 184 gals. of mixture = (184 x 14)s. 
= 2,576s. ; 
= 2,576. x } 
= 1,932s. ; 
= (84 X 20)s, 


Cost price of 184 gals. of mixture 


Duty on 84 gals. of pure spirit 
I, 
Cost of a gal. of pure spirit without duty 


= 38. 3 
Cost of a gal. of pure spirit with mecca duty 
= 38. + 24s. 
= 2738. ; 
Selling price of a gal. of ure spirit with increased duty 
= 27s. + 4 of 27s. 
= 36s. ; 


.. No. of parts of Ayre spirit to 100 parts of water 


i 14 
= 100 X . 
36 - 14 


3. Epwarp.—Simplify :— 
oie. i ee Hoe + 
|2 13 


I . 
om + &c., to six places 


=3.26 
*16666666 


4 . 
of decimals. (Cambridge Examiner, Feb., 1886.) 
I I 
2 
I 


| 


I— 
N 


i 


|-i ye) 


|- 


04166666 


_ > 


| 


~ a> 


‘00833333 


—_ 
wn 


|-! 


"001 38888 


= "00019841 


joann 
innmr wm 


S]-lo]=! 


|- 


00002480 


~ 


on 


= ho] fer 


"00000027 


~ fo|~| 


wl 


"00000002 


I 


*71828178 
— 
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4. Ovstroroius.—A mixture of 49 gallons of wine (at 15s.) 
and brandy (at 18s.) contains only one gallon of brandy, How 
much water should be added to it, that it may contain in each 
49 gallons 2 of a gallon of brandy, and what should be the 
price per gallon of the whole mixture? (7. 7. Course, 3rd year.) 

‘Total quantity of mixture = 49 gals. x 5 = 245 gals. ; 

*, Quantity of water = 245 gals. — 49 gals. = 196 gals. 

Price per gal. of mixture : 

= [(15s. x 48) + 18s.) + 245 
= (720s. + 18s.) + 245 
= 738s. + 245 
= 245) 738 (3’012... 
735 

300 

245 

55° 


“60 


5. ALnion.—If a snail, onthe average, creep 2 ft. 7 in. up 
a pole during 12 hours in the night, and slip down 16in. during 
the 12 hours in the day, how many hours will he be in getting 
to the top of a pole 35 ft. high? (Barnard Smith. ) 

‘The snail advances at the rate of (2ft. 7in. — 16in.), or 
15 in, in every 24 hours, except for the part left after the last 
day. 

35 ft. + 15 in. = 35 ft. +1} ft. = 28; 

As the snail creeps up 31 in. during the night, join. remain 
after 26 days ; 

Time to creep up the last 30 in, = 39 of 12 hrs. 

= 2° hrs. 
I 


c= 11}¢ hrs, 
.". Total time = 26 days 114? hrs. 


= 63543 hrs. Ans. 


6, GILLies.—Two vessels holding 40 gallons each are both 
full, the one of two parts of wine mixed with three parts of 
water, the other of wine and water mixed in a different ratio. 
One-fourth of the liquid in each vessel is then transferred to the 
other. The contents of each vessel having been well mixed, 
one-third of each is again transferred to the other, after which 
it is found that there are 14 more gallons of water than of wine 
in the first vessel. What was the original mixture in the second 
vessel? (A/en Clerks, January, 1886.) 

Quantity of wine originally in 1st vessel - 

2+ 3 
= 2 of 40 gals. 
- 16 gals., 

Quantity of water originally in 1st. vessel = 24 gals. 

After first time : 

(1) (Quantity of wine in Ist vessel : 

j of 16 gals. + } of No. of gals. originally in 2nd vessel 
= 12 gals. + 4 No. of gals, originally in 2nd Vessel ; 

(2) Quantity of water in rst vessel : 
= 9 of 24 gals. + 4 of No. of gals. originally in 2nd vessel 
= 18 gals. + 4 No. of gals. originally in 2nd vessel. 

After second time : 

(1) Quantity of wine in Ist vessel : 

§ (12 gals. + } No. of gals. originally in and vessel) 

+ $(4 gals. + } No. of gals. originally in 2nd vessel) 
= 8 gals. + 4 No. of gals. originally in 2nd vessel 

1} gals. + 4 No. of gals. originally in 2nd vessel 

94 gals. + yy No. of gals. originally in 2nd vessel ; 

(2) Quantity of water in ist vessel : 
= fj of 18 gals. + 4 of 6 gals. + \4 No. of gals. originally in 

2nd vessel, 
= 14 gals. + yy No. of gals. originally in 2nd vessel. 

iy No. — s. of wine originally in and vessel 
— 'y No. of gals. of water originally in 2nd vessel 
MA... (14 gals. — of gals.) — 14 gals., 

i'r (No. of gals. of wine - No. of gals. of water) originally 
in 2nd vessel ; 
4% gals. 1} gals. 
= 34 gals., 
(No, of gals. of wine — No. of gals. of water) originally in 
2 4 


2nd vessel = (“ x *) gals. 
x 


of 40 gals, 


” 


= 8 gals; 





*, No. of gals. of wine originally in and vessel : 
= gals. — § 8 gals. + 8 gals. 


2 
16 gals. + 8 gals. 
24 gals. ; : 
No. of gals. of water originally in 2nd vessel : 
= 16 gals. ; 
Proportion = 3 parts of wine to 2 parts of water. Ans.’ 





Mensuration. 


1. ConsTANT READER.—A stone trough of the form of a 
parallelopiped, 12 feet long, 8 feet broad, and 4 V3 feet in 
depth, is tilted up so that its longer edge makes an angle of 30 
with the ground ; what volume of water can be poured in without 
overflowing? (Certificate Examination, 1885. ) 


ww " ee sor A 


Y 
im, 

- a 
” 


D- B £ 





Let AB represent the longer edge, tilted at an angle of 30°, 
and let AC be drawn parallel to DE. 
ZABC is a right angle 
Z BAC = Z ABE = 30°, 
. Z ACB = 60°; (I. 32) 
Wherefore triangle ABC is half an equilateral triangle, 
.. BC =4AC;3 
AC? = AB* + BC? (I. 47) 
AC? — BC? = AB? 
(2 BC? — BC? = 12°, 
4 BC? — BC* = 144, 
3 BC? = 144,. 
BC? = 48, 
BC e= V/ 43. 


= 4 V3 
Wherefore BC = depth of parallelopiped ; 
.". Volume of water without overflowing 
= $ capacity of trough 
= (12 x 8 x 43) cub, ft. +2 
= 192 V3 cub, ft. Ans. 


2. Joun.—Find the area in acres, roods, and poles, of a 
triangular field, whose perimeter is 30 chains 32 links, the 
triangle being right-angled and isosceles, (Scholarship, 1880.) 


A 


B Cc 


BC? = AB? + AC?(I. 47) 
2 AB? (triangle being isosceles) 
“BC = V2 AB. 
30 chains 32 links = 3,032 links ; 

AB + AC + BC = 3032, 

2 AB + ¥2AB = 3032, 
(2 + 12) AB = 3032, 
* AB = —303?_ 

er 2+ /2- 


Area of A ABC = $ (AB x AC) 
AB? 





nf (; oes) 


— _3032 x 1516 
4+ 4 /2 +2 

— 4596512 
6+4V2. 

a: -2298250 
3+2V2° 

— 2298256 (3 — 2 Vv 2) 
(3 + 2V2)(3 — 2V2) 


acco 
Mr. 
and 
proc 
sho 
othe 
grea 
acce 
bro 
fede 
Em 
sive 
com 
Ss 
in I 
a fe 
indi 
achi 
Hov 
mac 
muc 
com 
beir 
sper 
maj 
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_. 2298256 (3 — V8) 

9-8 
= 2,298,256 (3 — 2°8284...) 
= 2,298,256 x °1716 (nearly) 
= 394,330°72906. 
= 394, 380°7296 sq. links 
= 3°943807296 ac. 


4 
ro; 3°775229184 
40 





.”. Area of field 


po. 31°009167368 
= 3 ac. 31ro. 31 po. Ans. 





el 


Publications Revietved. 


The ‘Howard Vincent’ Map of the British 
Empire. Edinburgh and London: W. and 
A. K. Johnston. 


From the preface to the little handbook which 
accompanies this map we gather that its title is due to 
Mr. Howard Vincent, C.B., M.P., ‘to whose suggestion 
and assistance it owes its existence.’ It is a very capital 
production, and with respect to the information afforded 
shows a very considerable advance when compared with 
other publications of a similar nature —an advance which is 
greatly needed in order to bring matters more nearly in 
accordance with present day requirements. It has been 
brought out with a view to emphasise the scheme of 
federation between the outlying portions of the British 
Empire and the mother country which has been so exten- 
sively promulgated of late, and there is little doubt a 
comparison of the small inset map showing the British 
possessions in 1788 with the larger map showing the same 
in 1886 will do much to accentuate the importance of such 
a federation and to kindle a feeling of pride and national 
individuality in those belonging to.a people which has 
achieved such vast results. We hope the issue of the 
Howard Vincent map will lead to renewed efforts being 
made to improve school maps. In many respects they 
much need improvement, a large amount of hydrographical, 
commercial, botanical, zoological and other information 
being at present conspicuous by iff'absence from any save 
special and most expensive charts. The Howard Vincent 
map is of large size, being six feet long by over five wide. 


Explanatory Geography. Parts II., IV., and VI. 
for Standards 3, 5, and 7. By Alfonzo Gardiner. 
London and Manchester: John Heywood. 


These are revised editions of the small text-books used 
for the memory work in geography for the Standards. 
The title indicates one of the chief features of the series, 
a large number of notes being added to explain the‘ text. 
Another feature is that of the accentuation and. pronun- 
ciation of proper names which is very: fully carried out. 


Each number contains black and white maps, and that, 


for the seventh standard, diagrams specially prepared to 
accompany the text. To teachers wanting full text-books 
which will be most useful in the hands of junior teachers} 
these will be found all that is needed. 


Richson’s Freehand Drawing Cards. Packets 
D and E. London: Laurie’s Educational 
Depository, 31, Paternoster Row. 


Each of these packets contains twelve very strong cards, 
the examples on which consist of familiar objects described 
by means of curved and straight lines,. It need only be 
mentioned that the cards have been revised by Mr. Burchett, 
late Head Master of the Art Training School at South 
Kensington, in order to assure teachers of the correctness 
of the drawing and the general utility and beauty of the 
designs. The cards are a good size, and the two sets form 
part of a series which must prove very acceptable to all 
teachers of drawing. 





The Townley Alphabet Sheet. London and 
Macclesfield: A. G, Dawson, 

To teachers and managers in search of an extra-large 
Alphabet sheet, with letters bold enough to be seen at any 
distance, and printed in two colours, red and black, the 
card being very stout and well varnished, we do not know 
of any to beat the one published by Mr. Dawson under 
the above name. 


An Intermediate Physical and Descriptive 
Geography for Use in Schools. London: 
Edward Stanford, 


This book brings the work of the late Keith Johnson 
within reach of the student and pupil teacher. It has 
many excellent features. Amongst these the following 
may be stated : (1) The introductory chapters deal briefly 
but clearly with astronomical and physical geography. 
Simple and effective illustrations have been freely used 
and will be highly appreciated; (2) The descriptive 
geography exhibits a freedom from tabulated statements 
and a steady determination to associate related facts and 
phenomena which will lighten the work of acquisition, 
and at the same time form a model of teaching ; (3) The 
selection of material is judicious, and its’ arrangement is 
scientific. 


Helps in English. By A. Park, F.R.G.S. London : 


A: G. Dawson, 14, Ivy Lane, Paternoster Row, 


Helps in English is a prettily-got-up little book, but, 
beyond this, it is hard to say much in its favour.. There 
seems to be nothing said here that is not said, and in, 
many cases better said, in many well-known manuals ; and 
this book exhibits here and there some rather serious 
inaccuracies. Unless the student be, as perhaps he is, 
sometimes, a creature who runs eagerly ater every new 
book, expecting to find in neat binding, clear print, and a 
patronising style of explanation, a royal road to learning, 
there seems little justification for half the new manuals. 
that flow from the educational press, though of course 
where a book really does state its facts with exceptional 
clearness its appearance is generally. welcomed though it 
contain little or nothing that is new. We scarcely think 
the little work before us a book of this description. 


The first part contains matter arranged alphabetically, 
as Can, case, Go, gerund, an arrangement which strikes 
us as unfortunate. Many of the statements, too, are such 
as scarcely carry conviction. For instance, the definition 
given of the Dative case (p. 12) is this: ‘A noun or pronoun 
is in the Dative case when it is possible to put f or for 
before jt. Is thistrue? We should’never have imagined 
thatthe nouns in ‘/o London’ and ‘fo ded’ were in the 
Dative case. Under the head of ‘ Apposition’ (p. 13) the 
author cites :— 

‘Yet one of your own knights, a guest of ours, 
Told us of this in our solstory. 


,and then adds, ‘Guest is in the objective case in 
‘ apposition to Anights. We have read the passage over 


three times and it still appears to us that gwes? is 
nominative. The example given of the Dative case 
(p. 12) is s— 

‘Give me some drink, Titinius.’ 
But certainly the word me and not drink should have 
been printed in italics, unless the author wishes us to 
believe that drink is in the Dative. 


Slip-shod English is excusable anywhere rather than in 
a work on Grammar. Hence the following strikes us as 
unpleasing : ‘In the development of our language Morris 
has adopted the following divisions’ (p. 56). Did Morris 
develop English? We trow not. Again (p. 20) ‘ Needs. 
Of necessity. This is the genitive case of the noun, which 
case was in A.S, sometimes used Adverbially.’ This 
sentence might easily have been better arranged. Chap. 
13, we read of ‘A noun in the nominative case in company 
with a pronoun,’ 


A a he 


ee 
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Some of the author's definitions are not happy. ‘ Voice’ 
is defined thus: When the subject of the verb is the 
actual agent, the verb is said to be in the active Voice, 
as ‘I shot the rabbit. But when we wish to direct 
attention chiefly to the person or thing acted upon, the 
latter is made the subject and the verb becomes of the 
Passive Voice ; as ‘ The rabbit was shot.’ 

We fail to see that this definition is any clearer than 
that which is usually given, and much of it is open to 
question. No doubt, when a man has shot a rabbit, 
his attention for a moment is ‘directed chiefly’ to the 
slain animal, but this definition has no force in regard to 
such examples as ‘he was killed’ or ‘I am astonished.’ 

Another curious remark has reference to the word even. 
Mr. Park says, ‘ Sometimes this adverb may be considered 
as modifying a noun or pronoun, as £ven at the base of 
Pompey’s statue’ But does the adverb modify the noun ? 

The examples of Parsing and Analysis are the best 
things in the book. The lists of Latin and Greek prefixes, 
roots, &c., are much the same as in the ordinary grammars, 
but the number of Saxon roots cited is only sixteen. 
The ‘words derived from Names’ require more explanation. 
To say that dunce is ‘derived from Duns Seotus, an 
eminent theologian’ conveys the notion that Scotus was a 
fool. Nor does ‘Academy, from Academia, where Plato 
taught,’ give quite sufficient information. Some students 
might think that Academia was a city. 


The Cheltenham Daily Register of Marks. 


London and Macclesfield: A, G. Dawson. 


This is meant for Middle and Higher Schools. Each 
page contains columns for marks for every day of the week 
for every subject taught in the school, together with spaces 
for daily and weckly totals and the signatures of the 
master and the parent. 

A scheme of marks is prefixed to the register, which is 
large enough to last fora year. A complete record can 
thus be kept of the doings of a scholar during that time. 
The book will be very useful in schools where marks 
are given. 


Handbook of the New Code, 1886. By 
John F. Moss, Clerk of the Sheffield School 
Board. London ; Cassell and Company. 


Mr. Moss’s Handbook is already well and favourably 
known. There are but few new features in the edition for 
1886, but teachers and managers will find assistance in the 
notes to the Code which will elucidate many points of 
difficulty which are constantly arising in the interpretation 
of the elaborate regulations which are designed to guide 
them in their important work. They will not look in vain 
for help on any point. A good index facilitates reference. 


Natural History Wall Sheets. 


Cassell and Co., Limited. 


London : 


It is quite a treat to inspect this really capital series. 
In drawing and style of lithography the plates are truly 
works of art, and indeed looking at the question merely 
from an art aspect, they form a striking contrast to most 
of the diagrams dealing with the same subject which have 
hitherto been issued for school use. It is to be regretted 
however that they only illustrate the headsand not the entire 
forms of the various animals dealt with. We feel 
convinced that drawings of the various creatures in their 
entirety would be of much more educational value than 
pictures, however excellent, of the heads only. A child 
can form but a poor idea of a lion, for instance; from a 
drawing of its head alone. We have seen some of 
Mr. Specht’s work before in other of Messrs. Cassell’s 
publications, and have often admired the vigour and 
knowledge of animal life displayed therein. A series of 
large sheets by the same artist dealing in the same 
masterly way with a few of the most representative birds, 
beasts, and fishes, and giving a who/e and not a partial 
view of each creature, would, we feel sure find a ready 
welcome from teachers. 





Code Singing Tests. London: Curwen and 


Sons. New and enlarged Edition. 


These tests are published in two editions—Staff 
Notation and Sol-fa. They are so well-arranged, so 
thorough, and so comprehensive, that they should be in 
the hands of every teacher. Many valuable hints and 
suggestions are scattered throughout the book, and the 
Code Singing requirements are admirably exemplified. 


Charts of Ancient and Modern History. 
Arranged by W. Herbert Anderson, M.A, 
Iondon: Swann, Sonnenschein and Co. 


These two date-charts deal respectively with ancient 
and modern history. The division between the two is of 
course only empirical, in this case the year 200 A.D. being 
taken as the line of demarcation. Each chart is divided 
into parallel vertical columns assigned to the history of 
some particular nation. The central column carries the 
date figures in large type, so that a glance will suffice to 
show the position of any required era. Though the 
exigencies of space compel the adoption of such small type 
as to lessen the value of the charts for class work, they 
will doubtless prove of much assistance to the student of 
universal or comparative history. We are glad to note 
that one column is devoted to the literature connected 
either by authorship or subject matter with the respective 
periods, so that with reference to this important point 
some valuable guidance is afforded. 


Ablett’s Drawing Copies. Nos. VI., VII., IX., 
XI. London: Blackie and Son. 


Messrs. Blackie and Son have altered the title of their 
new series of Drawing Copies for the Standards to 
*Ablett’s Drawing Copies’ in order to more accurately 
distinguish them from others of their production. Several 
of the numbers were noticed in the April number of this 
magazine, and those now under review are as worthy of 
praise as the former. The form of the numbers is 
different, the books being seven inches by six inches. 
Book VI. consists of Examination tests for Standard II1., 
and a novel feature is the Dictated Drawing exercises. 
The addition of colour to some of the examples in 
Books VII. and IX. adds to their effectiveness. The 
examples in Book XI. for Standard VI. are difficult, and 
it will be impossible to get all the children in a class to 
do such copies in addition to all the other work required 
of them in this subject without spending more than two 
hours per week in Raining. Some relaxation in the other 
subjects will be necessary if such proficiency in Freehand 
is required as is expected in Book X1I., the copies in which 
are quite equal in difficulty to those of the Second Grade 
of the Science and Art Department. 


Vere Foster’s Drawing Books. 
London: Blackie and Son. 


50 Nos. 


Perhaps no series of Drawing Books has been so 
widely used as that of Mr. Vere Foster, of Belfast. The 
fifty numbers of which it consists provide a graduated 
course of examples in various branches of the art. The 
earlier books contain exercises of objects from simple 
outlines in straight and curved lines to ornament of 
the most elaborate kind. . Trees, plants and _ flowers, 
landscape, marine subjects, animals, and the human 
figure are similarly treated, while seven numbers are 
devoted to geometrical and mechanical drawmg. Not- 
withstanding the many new competitors for public 
favour, these books. will still hold a prominent place in 
the esteem of teachers, who will be able to adopt several 
of the numbers for class-teaching purposes, while those 
who are not trammelled by Code restrictions will find in the 
series numbers which are adapted to the natural bent of 
any of their pupils. The price of each number has been 
reduced, and as, besides drawing copies, nearly all the 
books contain paper for drawing upon, they are very cheap 
at the price at which they are now published. 





June, 1886.] THE 


PRACTICAL TEACHER. 


189 





Suggestions for the Teaching of Reading, &c. 


London: Thomas Laurie, Stationer’s-hall-court. 


This is a small pamphlet of thirty pages containing 
extracts from the Reports of several inspectors contained 
in the Blue Books of 1879 and 1880 on the subjects of 
Reading, Writing, Arithmetic, Grammar, and Geography. 
This was before the introduction of the Mundella Code 
and the Merit Grants, and however valuable the hints and 
suggestions may have been at the time they were made, 
we are of opinion that many of them are now out of date; 
great changes having taken place, for the better we 
believe, in the six years which have since elapsed, 


John Heywood’s Combined Writing and 
Rudimentary Drawing Copy Book: Man- 


chester and London. 


The impetus given to the subject of drawing by the 
recommendations of the Royal Commission on Technical 
Instruction, and by the Education Department in raising 
drawing to the dignity of a “class subject” is evident in 
the various forms in which the practice of drawing is being 
introduced into school work. The connection of writing 
and drawing is fundamental. The drawing exercise must 
yield a training of hand and of eye capable of producing 
regular, symmetrical, and beautiful forms. Writing 
demands for excellency of effect these three qualities. 
The two operations of writing and drawing, therefore, 
become mutually helpful, and the publisher of this series 
has recognized a sound educational principle in uniting 
the two efforts in one and the same series of books. We 
wish the parallelism between the two exercises had been 
more thoroughly recognized in the lower numbers. The 
first two books, for example, contain the drawing of simple 
straight line figures. The letters and words in the writing 
exercises associated with these figures, should, as far as 
possible, have been those containing right lines. The 
formation of curved lines in simple figures is first intro- 
duced in Book III., whereas the curved line letters occupy 
eight pages out of the twelve pages of writing in Book I. 
The training of eye to observe by means of drawing and 
the exercise of hand to manipulate by means of writing is 
a combination which is sound in principle and will be 
fruitful in practice. 


Latin Prose Composition. 
W. Sneyd-Kinnersley, LIL.D., Head Master of St. 


By the Rev. Herbert 


George’s, Ascot. Relfe Brothers, 6, Charterhouse 
Buildings, Aldersgate Street, E.C. 


The world is not badly off for works on Latin Prose 
Composition. Indeed, one would almost be inclined to 
think that: this department. of literature was somewhat 
over-crowded, but still fresh manuals are put forth, and 
their writers hope for success if they do not actually 
expect it. Mr. Kinnersley’s book is by no means a bad 
one. The modern every-day tone of many of the sentences 
for translation into Latin, is a useful feature of the work, 
and may have the effect of showing many who perhaps 
were not aware of the fact before, that the Latin language 
can condescend to express quite familiar ideas and senti- 
ments. Those of us who were taught, a generation or so 
ago, through the medium of ‘ Arndld’s Prose Composition,’ 
and similar works, were accustomed toa very restricted 
set of ideas, and were perhaps half-inclined to believe that 
the Latin language had a somewhat restricted application. 
Perhaps the writer of this book was himself taught Latin 
on this old-fashioned plan, for he heads an exercise (p. 98) 
with the sentence, ‘I believe that our friend Balbus, who 
built the wall, will always be famous.’ This sounds like 
a reminiscence of the ancient days, for in Dr. Arnold’s 
book ‘ Balbus’ is ever engaged in ‘building a wall, or else 
in exclaiming that it is ‘ all over with the army.’ However, 
Mr. Kinnersley knows perfectly well how to make the 
sentences he gives his boys to turn into Latin a medium 
for the expression of modern ideas, and even, perhaps, of 
ideas and sentiments on which he is pleased to set much 
store. ‘Many boys are not content with the food which is 





given them’ (p. 46), sounds very much like a gentle hint 
that boys must not complain of their boarding-house fare. 
‘ The Queen,’ observes the author in another sentence, ‘is 
ruling this country,’astatement which, howeverit be regarded 
by a student of constitutional history, is intended, perhaps, 
to strengthen the monarchical idea in the minds of such as 
translate these words into Latin.. From other sentences 
we might infer that the monotony of school life at St. 
George’s is varied by occasional visits to the metropolis, 
after which the instructor requires his pupils to translate 
into Latin, ‘1 once saw two fleas drawing a cart, and 
‘some fleas are very clever,’ the latter sentiment, however, 
being qualified by a contemporaneous assertion, ‘ A flea is 
not a useful animal’ (p. 21). Again, the number of 
sentences in which dogs are mentioned is so great as to 
cause us to suspect a preference for that animal on the 
part of the author. However, enough has been adduced 
to show that the materials provided for translation into 
Latin are such as will convince the pupils that Latin is not 
so much a ‘ dead’ language as they have been, perhaps, in 
the habit of regarding it. 

This book is admirably printed, and the quality and 
legibility of the type predisposes us much in its favour, 
The ‘ Syntax notes’ are numerous, and of course useful in 
the main, though we think they are by no means of equal 
merit. Some are deficient in point and clearness, and the 
language of others is fairly open to criticism. Mr. 
Kinnersley says (p. 20), ‘Apposition means “ placed 
beside” (from afpono), therefore (?) one substantive placed 
beside another substantive, in order to make its meaning 
clearer, must agree with it in case.’ 

Now, it is quite true that a substantive in apposition to 
another must agree with the latter in case—-but this is 
scarcely a deduction from the fact of its being ‘ placed 
beside’ it. Apposition, too, does not mean ‘placed 
beside.’ The Latin for ‘placed beside’ is appositus, not 
appositio. 

Another most unscholarly note (p. 52) reads :—* The 
genitive case is either subjective or objective, thus : regs 
mandato, by the command of the king, is equivalent to 
rex mandavit (subjective) ; amor /audis, love of praise, is 
equivalent to amare laudem (objective),’ 

What this statement means we leave our readers to 
discover. 

These, however, are by no means typical of the general 
character of the book. ‘The chapter on Idiomatic 
Phrases and Sentences, in English and Latin, is a very 
uscful one indeed, and will be of service even to fairly 
advanced students. The longer passages for translation 
into Latin are many of them interesting. It must be 
pleasant to turn from accounts of battles and sieges to 
something more like every-day life. We think, however, 
that the introduction of such a passage as the following is 
injudicious, as tending to promote sectarian dislikes and 
animosities. 

A Jew’s TRICK, 

‘The chief rabbi (Jontifexr) of the Jews (Juda?) had 
bought a new house, and the Jews who lived in the city 
determined to stock his wine cask for him. A day was set 
apart for the affair, and, one after another, the jews went 
down into the cellar, and emptied cach his bottle into the 
big vat. When the rabbi came next day to draw off his ‘ 
wine, he found there was nothing in the cask but water. 
Each Jew had said to himself that one bottle of water 
could never be noticed in so much wine, and since all had 
acted upon (ex) this opinion, the rabbi had not got one 


drop of wine in his butt (p. 158). 


Though sorry, of course, to spoil a good story, we never- 
theless persist in regarding this incident as Apocryphal. 

We notice that Mr. Kinnersley retains that rather 
stupid and ungrammatical expression, ‘ Time how long.’ 

Such terms as ‘ Trajective’ verbs and ‘ Prolative’ verbs, 
might have been easily dispensed with, and simpler terms 
employed. It would have been better, perhaps, if the 
‘quantity’ of the vowels had been moor S| in the case of 
the words in the vocabulary. But, all things considered, 
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we have here a very nice book. We hope it may repay 
the author for the trouble of its production, For fifteen 
years, he says, he has taught Latin Prose to young boys. 
In that space of time a man must have learned pretty well 
what the minds of juveniles are and are not capable of in 
the way of Latin Prose Composition. 


The Academy Vocalist. Part I. J. S, Curwen, 


London: Curwen and Sons, 


This is a course of lessons on the Tonic Sol-fa Method, 
including a large number of suitable and pleasing exercises 
in one and two parts. Theory and practise go hand in 
hand from the beginning, and Mr. Curwen’s extensive 
knowledge and experience have combined in producing a 
most excellent littke manual. The explanations and 
illustrations are always lucid and forcible, and the printing 
and general ‘ get-up’ of the book unusually good. We 
know of no better work for private schools and academies. 


Village Songs. The words from the German, 
translated by A. J. Foxwell, the music by C. A, 
Kern. London: Curwen and Sons. 


Teachers will welcome these simple and melodious 
songs, which are specially suitable for infants and the 
lower divisions of higher schools, They are all arranged 
for Treble and Contralto, and published in both notations. 
The Sol-fa edition would prove very useful for practice in 
elementary singing classes, 


The ‘Practical Teacher’ Sale and Exchange 
Column. 


Owing to numerous requests, we have been induced to start this 
Exchange Column for the benefit of our readers, We shall be 
glad to insert announcements relating to the ‘ Sale or Exchange’ 
of books, etc., at the rate of ONE PENNY PER LINE, repaid, 


For Sale :—25 Old Spectators, very valuable at present day 
to any teacher, §s.—Apply to ‘ Assistant,’ St. Leonard’s School, 
Streatham, S.W 


The following books for sale, post free (cash) :—1. Huxley’s 
Physiology for 3s. 9d. (new) ; Huxley’s Physiography for 4s. 9d. 
(never used); Prof. Roscoe’s Chemistry for 3s. 9d. (new) ; 
Stormouth’s Dictionary for 6s. fcapel to new) ; Prof. Tanner’s 
Agriculture for 3s, Can be ha rately or together, 20s,— 
Address, C. Rudde, St. Catherine’s Schools, Wigan. 


330 Exercises in Euclid (solved) by P. M. Egan. Free, ts. 1d. 
Good condition.—Ruhtra, 27, Dover Road, Folkestone. 


For Sale :—Two volumes of the Practical Teacher, from 
April, 1884, to Feb., 1886, 7s. 6d. ; Major’s How to Earn the 
Merit Grant, Part I, (3s.), 2s. ; Barnett’s Making of the Home 
(1s. 6d.), 1s. ; Lawson’s Mathematical and Physical Geography 
(1s. 3d.), 8d., all new ; Cornwall’s Geography (3s. 6d,) 1s. 6d. ; 
Morell’s Grammar and Analysis (28, 6d.) 1s,—E, I, Nicholson, 
40, Grove Street, Stockton, Durham, 





INFANTS’ DRILL. Over 70 Exercises. 
“Musical, Dumb Bell, Marching, Physi- 
cal Exercise for the Teachers,” &c., 6d. 
A Practical Work for Schools and Families, 


INFANT ACTION SONG (Words and 


Music) and Recitation Book, Parts I., Il., 
and Ill., 6d. each. 


5° Pieces in each Part. Many Dialogues, 


TIME TABLE FORMS for all kinds of 
Schools, 6$d. Commended by H.M.I. 


J. MARSHALL and Co,, Paternoster Row, London, and all 
Booksellers. Also, post free, from Mrs. H1BBERT, Shrewsbury, 





*The whole of the Books are well done, and deserve strong 
comme o’—The Schoolmaster. 


OUSTWS CESS 
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ARE THE BEST. BOOKS 


17 Numbers, at 2d. each; Superior Edition, 
in plain marbled covers, at 3d. each. 
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yi t- Three Hands, 124. Ladies’ Hand, 
J. COOPER & CO., 

Scholastic Musical Instrament Manufacturers, 


chools, 
Half Text. 64. Double Small. 11. Small Hand. 
London: THOMAS MURBY, 3, Ludgate Circus Buildings, E.C. 
70, Shepperton Road, New North Road, Islington, London, N. 


17 NUMBERS, PRICE ad. EACH. 
aS Small Hand. 12. Small Hand. 
BARMONIUMS, AMERICAN ORGANS, PLANOFORTES. 
Works: Peabody Yard, Essex Road. 
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IMPORTANT NEW EDUCATIONAL WORK. 


NOW READY, FIRST SERIES, fcap. 8vo, 242 pages, 62 Illustrations, cloth, 1s. 6d. 


SUGGESTIVE LESSONS IN PRACTICAL LIFE: 
BEING READING BOOKS FOR SCHOOL AND HOME. 


Designed to Train the Young to Thoughtfulness and Intelligence through observation of the Facts of the World's Industry and Skill. 


*,* The ‘ Sugeestive Lessons’ will be completed in Four Series, to be published at short intervals, and will be profusely Illustrated 
with Woodcuts specially drawn and engraved by Mr. T, Sulman. The First, Second, and Third Series, each 13, 6d.; the Fourth 


Series, 25, 
CONTENTS OF THE FOUR SERIES. 
Third Series: Tue Fust We Burw—Tue Maras We Susutr—Tue 
Forests We C.ear. 
Second Series: Tue CLorues We Wear~-Tue Houses We Buitp—Tus | Fourth Series: Tue Cirizs We Founp—Tue Goops We Carry—Tue 
Rooms We Furnisn. . Sreasecn We Urrer—Tue Booxws Wa Reav—Tue Trivmens We Await. 
N.B,—The Publishers will be happy to forward, post free on application, an Illustrated Prospectus of the ‘Suggestive Lessons in Practical Life,’ 
or they will be glad to send a Specimen Volume to any Manager or Teacher desirous of introducing the work into his School, 


LONDON: SMITH, ELDER, & CO., 15, WATHRILOO PLACE. 


Possessing all the Properties of the Finest Arrowroot, 


BROWN & POLSON'S @ORN FLOUR 


Is a Household Requisite of constant utility, 
For the NURSERY, the FAMILY TABLE, and the SICK ROOM. 


Note.—Purchasers should insist on being supplied with Brown & Polson’s Corn Flour. 
Inferior kinds, asserting fictitious claims, are being offered for the sake of extra profit. 
Fust Published. 





First Series : Tue Foop We Ear. 

















ESTABLISHED 1851, 


BIRKBECK BANK— 


Price 6s. Od. 


Crown §vo, 








THE TEACHER’ 


S 
HANDBOOK or PSYCHOLOGY, 


ON THE BASIS OF 


‘OUTLINES OF PSYCHOLOGY,’ 
By JAMES SULLY, M.A, 


Lecturer on the Theory of Education in the College of Preceptors, 
London; Examiner for the Teachers’ Training Syndicate, 
University of Cambridge, &c. 


LONDON: LONGMANS, GREEN, AND CO, 





Second Year Certificate. 
DECEMBER. 


Highly successful Coaching by Correspondence. Backward Students 
No fee unless successful first time. Very Low terms, 
Georce Henry Sparrow, Forest 


made to Pass. 
Enclose envelope for particulars, 
Gate, London, E. 


ADMISSION 
EXAMINATION J U LY 6 
IN RELIGIOUS KNOWLEDGE, 


A PASS FOR 5B/- 


~ Fee returned, if unsuccessful. Particulars for Stamp. 


Address: FIDUS ACHATES, 1, Percy Street, Hull, 





Southampton Buildings, Chancery Lane. 

THR per. CENT, INTEREST allowed on DEPOSITS, repayable 
on dema: 

TWO per CENT. INTEREST on CURRENT ACCOUNTS calcu- 
lated on the minimum monthly balances, when not drawn below £100. 

The Bank undertakes for its Customers, free of Charge, the Custody of 
Deeds, Writings, and other Securities and Valuables; the Collection of 
Bills of Exchange, Dividends, and Coupons ; and the Purchase and Sale of 
Stocks, Shares, and Annuities. Letters of Credit and Circular Notes issued. 

THE BIRKBECK ALMANACK, with full particulars, post free, on 
application. FRANCIS RAVENSCROFT, A/anager. 


The Birkbeck Building Resteers Annual Receipts 
exceed Five M ms. " 
OW TO PURCHASE A HOUSE FOR TWO 
GUINEAS PER MONTH, with i diate Pe ion and no 
Rent to Pay. Apply at the Office of the Binxezck BuitpinG Socisty, 
29, Southampton TRadidin s, Chancery Lane, 
OW TO PURCHASE A PLOT OF LAND FOR 
FIVE SHILLINGS PER MONTH, with i diate P ion, 
either for Building or Gardening purposes. Apply at the Office of the 
Birxseck Freeno.p Lanp Socirty, as above. 
The Birkbeck Almanack, with full particulars, on ap lication, 
FRANCIS RAVENSCROFT, Manager. 














DRAWING AND PAINTING MATERIALS. 


Liberal Allowance to Schools, Send for Hiustrated 
Catalogue. Post Free. 


BRODIE & MIDDLETON, 


79, LONG ACRE, LONDON, 











Tuition by Correspondence 


CERTIFICATE. —The preparation established in 1871 is 
available as usual. The following are the fees charged for 
beat re samy twice a week :—Per quarter, By results, 

Masters: First Year .«. 153, on 43 


ad Second Year ...... . o00 43 
Mistresses: First Year oes 2 


” Second Year ... 15s. eee 43 

Pupils who prefer the quarterly arrangement remit the fee at 
the end of the quarter. ‘Those who select ‘Payment by Results’ 
are not required to part with any money for Tuition until a pass 
is recorded; and, if the pupil is unsuccessful after two attempts, 
the agreement will be caneelled without payment. 

MATRICULATION (Established 1871), Science, Drawing, 
Scholarship, A‘C.P., Civil Service, Diocesan, Shorthand, 
Musical, Medical, Legal, P.'T. Papers, and other branches as 
advertised, No payment unless successful, 

Address, JAMES JENNINGS and Co,, Tuition by Correspon- 
dence Office, Deptford, London, 








THE PRACTICAL TEACHER ADVERTISER. 


[June, 1886, 





THE PHYSIOLOGICA 
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CivIL SERVICE APPOINTMENTS.— 


Clerkships (Female, Men, and Boy), Excise, Customs, 
Engineer Students, Telegraphists, etc. Candidates rapidly 
prepared in Class or we the Post, by J. KEEFE, F.B.G.%,. ctc., 
assisted by Mr. F. J, POTTER, B.A. (London), THOS, OSBORNE 
H.M.C.S., etc, IT, Dake Mreet, Liverpool, The only established 
Academy of its kind in Lancashire. Over 200 successes secured by 
pupils. In May Customs Examinations J. Kecfe's pupils took mere 
vacancies than any other tutor or tutors throughout the kingdom, 
and included the and, 4th, rsth, rgth, and other distinguished places 
among nearly 1,300 competitors. Other successes. included nine 
Men Clerks, and three P.O. Clerkships, 40 Preliminary 
M.4, Examinations, 5 places November Exeise, etc. Prospectus 
free, Classes also at 2%, victoria Street, Manchester, 











| 


And all Drawing Materials suitable for Technical 


Ee we er eT ee ee ee 


and Art Students: 
BEST TOWN-MADE DRAWING INSTRUMENTS, 


As used in Public Schools. 


EYRE & SPOTTISWOODE, 
London—Great New Street, Fleet Street,’ E.C. 


EYRE & SPOTTISWOODE'S 
MATHEMATICAL DRAWING INSTRUMENTS 





WATER-COLOURS, OIL-COLOURS, 


























ar Over 250 Successes! 10 First Places. 


Day, EVENING, AND CORRESPONDENCE CLASSES. 
The London Civil Service College, 27, Chancery Lane, London, 


EIGHT YEARS OF UNPARALLELED SUCCESS. RESULTS UNEXCELLED. 


Derartments.—CIVIL SERVICE, LONDON MATRICULATION, 
QUEEN’S _ SCHOLARSHIP, CERTIFICATE UNIVERSITY 
LOCALS, SPECIFIC SUBJECTS, etc. Messrs. Skerry, F.S.Sc., 
Smith, M.A., Croms, M.A., Barner, B.A. (Hons.), Norman (Hons. ), 
and Co. (22 Tutors, Graduates of London, Cambridge, etc.) 

Clerkships, Men (age 17-20, Salary £80- £250), and, yoy 4th, sth, goth, 
16th, a7th, 31st, 37th, 39th, etc.; Excise (19-22, Salary f9- £90) sth, 6th, 
&th, oth, roth, rth, rath, 13th, etc.; Customs (19-25, lary 5-£200), 
3rd, ath, sth, 6th, 7th, 8th, etc.; Female Clerks (18-20, Salary 7 Bo, etc.), 
sth, rath, 17th, 37th, 47th, sath, etc.; Boy Clerks (15- 17, Salary £36, etc.), 
3rd, 8th, oth, etc.; Surveyors of Taxes (19° 22, Salary Lr0e-£ 400), rst, 3rd, 
ath, etc. Highest places atall centres throughout Great Britain and Ireland. 

Civil Service Guide and Pros us (roth Thousand), post free, from 
Mr. Skerry, — A., of H.M.C.S., 27, Chancery Lane, London, 
W.C. Order the 


‘ . . y . . , 
Civil Service Competitor, 
xd. weekly, of all booksellers, or sent free for 6s. 6d. per annum. Contains 
latest details, with Examination Papers of all Examinations, original 
articles, valuable hints, etc. More information than in any similar 
publication. 








GILL’S | 
WHITEHALL COPY BOOKS. 


12 Nos.—6 Siandards—2d. each. 
* Beneath the rule of men entirely great, the pen is mightier than the sword. 


Teachers should use Gill’s Whitehall Copy Books, which are renowned 
beyond all others for Beauty, Simr.icity, Unirormrry. 


GILL’S 
WHITEHALL LITERARY READERS 


Are the only Standard Reading Books which have been 
specially compiled to suit the Code requirements of 1886, 
and the modified conditions under which the subject must 
now be taught. They are extremely interesting, and most 
beautifully “produced in every respect. Livery teacher who 
desires a change should see them. St. 1., 9d. ; St. IL; 10d. ; 
St: IIL, 1s.3 St. IV., 1s. 3d.; St. V. (Voyages and Travels), 
Is. 4d. ; St. VL. and St. VII., 1s. 6d, all now ready. 














USE CODE 1886. 


Gis Penny ‘ Vnirenag STANDARD ARITHMETICS. Seven 
tandards, One Penny eac 
St. IL, ad. 


L’ TEHALL rc) oD 
ore eT ae & ; st. IV, rf Rist,’ | ote » 886, VIL, 4d. 
Gitt's STANOARD ATLases. St. TIL, vy ; St. IV., 4d.; St. V., qd; 
Se. VL, 











GILL’S GEOGRAPHICAL READERS. 
THREE. SERIES. 


st nl ;Qeeqpenive, 4 AYO Pisyouyat, Sepes, St. IL, od. ; 


S$ 
© asters ope MT SEN,, teas be VL as. od 
Se. I. pot 


“UL BERT OGRA AL. Rea 
St. IL, ot ne Sin 18. ; se. eg: Se Mor sEAP OEE: in the Press. 

N. B.—The Albert Series of Geographical Readers have been produced 
to suit the exact conditions required | the Code, 1884-5, as to number 
of Lessons, etc. Every critic acknowledges that these are the finest 
specimens of elementary school-book production. 


GILL’S HISTORICAL READERS. 


THREE SERIES. 


" sures, peaked HRs TEN Ragland No. lik, Su. V 
t. 


1s. 4d. ; odern England, 1s. 6d. ; 
Ne \ » 5 Stastdard As Authors, as. 6d. : 


i. si, YWHITEHALL "Wer Sieh s, false %. MY. Analy 0 9 
St Vv » Chronicles, 23.5 thors, 

il. THe ALERT iis roRicaL gt St IIL, 60 

N. B.—The Albert Historical Readers ‘heed been issued, and suit the 


exact conditions uired by the Code, 1884 .as to number of Lessons, 
All G Gill's Readers are most beautifully illustrated. 
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| GEORGE GILL & SONS, LONDON, 
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